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ERRATA 
Vol. VI, No. 12, June 1938, contribution Vol. VII, No. 5, November 1938, contribution 


entitled ** Production and Measurement of Low 


Temperatures,” page 591, equation (3)— 
for (*),, — p” 
read - 7 (2), 


entitled *“‘ Humic Acid as a Photocatalyst in 
Photonitrification,’’ page 231— 
Column 1, 2nd line from the bottom of Ist para : 
jor nitra read nitvite ”. 
Column 2, 2nd para : 
for potassium nitrite 
read potassium nitrate ’’. 
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Erratum 


Water Pollution Research. 


| ba India Science still remains a blushing 

young virgin, and industries, an un- 
filled stripling. They must firmly grasp 
each other's hands before the public can 
expect the fulfilment of the promise they 
hold to each other. Comparing the attitude 
of industry to-day with that of ten years 
ago, there is a definite indication of its 
increasing readiness to make use of scientific 
method and scientific knowledge. But it 
is still difficult to assess the change that is 
taking place in the attitude of industry 
in India. It seems to us that it is time for 
the Government of India to consider the 
necessity of establishing under their auspices 
a Department of Scientific and Industrial 
Research. We are convinced that, without 
the inspiration and influence which such 
an authoritative organisation can exert on 
the corporate and mutually dependent life 
and activities of science and industry, both 
of them will suffer from the withering atmos- 
phere of isolated existence. Every school- 
boy knows that the main purpose of science 
is to discover facts, and that of industry, 
to use these facts for the purpose of pro- 


viding civilised standards of existence, so 
as to ensure the health, comfort and pros- 
perity of the people. We can conceive of 
no factor in the modern conditions of life, 
more potent in promoting these desirable 
objects than a generous supply of pure 
and wholesome water for consumption in 
the homes of people, and in the numerous 
factories which minister to their daily wants. 
The ingredients which compose civilization 
sometimes form a baleful source of contami- 
nation of water, and science exerts to restore 
its purity. Is there in India an organisation 
like ‘‘ Water Pollution Research ’’ which is 
devoted to investigate the physical, chemical 
and bacteriological impurities of water for 
which there is greater demand in this 
country than perhaps in Europe? It is 
true that in the larger cities water used for 
drinking purposes is examined periodically 
by bacteriological institutes, and _ the 
municipalities exercise supervision of water 
reservoirs and catchment areas through 
their sanitary deparments. So tac as the 
needs and interests of the arban povula- 
tion are concerned, we may presume that 
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2 Water Pollution Research 


they are fairly satisfactorily served. But 
we are thinking of the condition in the 
towns and rural areas. 


We confess that the problem of supplying 
wholesome and adequate supply of water 
to the increasing population of India, is both 
complicated and difficult, but it ought not 
to be beyond the wit of man to devise 
satisfactory means for providing the people 
with this elementary, but nevertheless vital 
necessity. It is common knowledge that 
the general habits and the religious practices 
of Indian people consume far more water 
than what is actually required for domestic 
purposes. When people congregate in 
large numbers at places of piligrimage 
for purificatory baths, we can imagine the 
amount of damage inflicted upon the 
purity of water in the rivers and tanks, 
which without the least compunction is 
swallowed by man, woman and child with 
the most touching devotion and defiant 
disregard to consequences. In the rural 
areas, men and cattle in a spirit of absolute 
abandonment defile the slender sources of 
water supply, and if the population manages 
to survive such gross offences to sanitary 
principles, it is entirely due to the sterilizing 
influence of the tropical sun. The large 
cities are establishing industrial factories, 
with the consequence that the hygienic 
conditions of life both among the labourers 
and among the general population, are 
causing anxiety to the authorities. It is 
well known that rivers and tanks in the 
vicinities of towns are polluted in all con- 
ceivable ways and generally speaking the 
attitude of the ordinary run of Indian 
communities is that however much they 
may defile the air, water and earth, the 
business of the Deities presiding over these 
elements is to cleanse them and maintain 
their purity. Frequently the Deities neglect 
their duty and when epidemics break out, 
the only way of ridding the places of their 
ravages is to offer propitiatory sacrifices 
of goats, fowls and sheep which will restore 
to them divine favours. Rural India has 
yet to learn that epidemics and diseases 
are the outcome of insanitary habits, and 
that cleanliness of person and surroundings, 
abundance of pure water and air, proper 
disposal of refuse, and consumption of 
Wholesome and uncortaminated food are 
‘somes. .the .elementary rules of health 
ordained hy the Divinity, and infringement 
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of such rules involves dire consequences. 
The sanitary sense among the people is 
still subconscious, and it is most distressing 
to witness the commission of nuisance in 
the public thoroughfares, and it is scarcely 
realised that all the filth must ultimately 
find access to the local tanks and streams 
from where drinking water is supplied. 


The proper disposal of sewage, street 
refuse and night-soil is the first step to 
ensure the public health, and once a service 
is organised towards achieving this end, 
the problem of supplying pure water 
becomes comparatively easy of solution. 
The public and governments are slow to 
recognise that there are heaps of gold in 
the condemned filth, which after careful 
chemical treatment must be returned to 
the soil. In nature there is no such thing 
as waste, and it is only our ignorance which 
blinds us to its value and importance. 
The experimental work on the investigation 
of the activated sludge process of purifica- 
tion of sewage, conducted at University 
College, London, has yielded important 
results, both in regard to the primary stage 


of clarification of removal of organic 
matter - by absorption by the sludge, 
and also in regard to the secondary 


the stage of slow biological oxidation. 
In India the researches of Dr. Gilbert 
Fowler, an eminent authority on the subject, 
has led to the devising of various methods 
of obtaining sterility of sewage, besides 
pointing to the process of the application 
of the treated material to the soil. The 
results of his experiments carried out on 
the influence of certain factors, such as 
temperature, pH value, concentration of 
earbon dioxide on the rate of oxidation of 
sewage and activated sludge are of great 
practical importance in so far as they 
establish the conclusion that the greater 
part of the oxidation of sewage by air is 
dependent on the presence of certain 
enzymes, whose most potent source of 
oxidising activity appears to be bacterial 
cells. When there is such a wealth of 
information easily available for ready appli- 
cation, the tardiness of municipal admin- 
istrations in taking advantage of the town 
refuse being converted inte wealth is un- 
accountable. It seems to us that researches 
should be undertaken in the chemical 
laboratories which possess sufficient equip- 
ment for them, to investigate the enzyme 
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activity of activated sludge also towards pure 
substances, and we have no doubt that the 
results of such investigations will have far- 
reaching practical importance in almost 
all the industrial processes. 


When a Water Pollution Research 
Board is established in India, we can easily 
conceive the vast amount of difficulties 
and complicated problems confronting its 
members, and those of the rural population 
should engage their immediate attention. 
It is, however, conceivable that the efforts 
of the Board to introduce improved and 
sanitary arrangements will become 
fructuous if the people have not been suffi- 
ciently educated to appreciate and practise 
hygienic methods in their daily life. The 
education of village should have a direct 
bearing on the realities of life, = 
health education should form a 
part of their programme of studies. The 
fresh-water Biological Sections, which must be 
a department of the Board and whose studies 
will be to investigate the biology, chemistry 
and physics of fresh-waters in relation to 
their behaviour of the fauna, ought to be 
able to convince the adult members of the 
rural population by means of demon- 
strations that contamination of drinking 
water is the direct cause of most of the 
preventible diseases to which ignorance 
victimises them. The villager must realise 
that whatever may be his affection for the 
cattle in his service, it is positively dangerous 
to both to have a common source of water 
supply, and that the tank used for taking 
drinking water is terribly contaminated 
if used by him and his herd as a bath tub. 
Polluted water in the villages undermines 
the health and efficiency of the people and 
their contribution to the public revenues, 
and till better conditions are introduced, 
they must necessarily be unsatisfactory. 


In the towns and cities, the first considera- 
tion of the Board ought to be to convince 
the municipalities about the paramount 
urgency of providing water closets in suitable 
places in all the principal streets so as to 
prevent people from committing nuisance 
in open difiance of all the rules of sanita- 
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tion and decorum. Without such provision 
for the convenience of the users of public 
thoroughfares, it is meaningless to enact 
measures for the prevention of pollution 
of the roads, and it is surprising how 
under such circumstances the adminis- 
trators of justice can take cognisance 
of offences. In the towns the sewage 
problem becomes complicated by the most 
baleful intervention of men and stray 
animals, and unless the municipalities 
acquire some active control for the miti- 
gation of pollution from these two sources,— 
which is a prerequisite for any compre- 
hensive programme of research studies,— 
the evils arising from the use of conta- 
minated water must continue to afflict the 
urban population. Closely connected with 
the organisation for the treatment and 
disposal of town refuse, is the imperative 
necessity of rebuilding most of the towns 
according to sanitary principles. Old towns 
will automatically cease to exist, if the 
municipalities acquire building sites and 
create modern facilities’ and amenities of 
civilised life for the people in areas in the 
neighbourhood, and if an active programme 
of town planning is launched it will immedi- 
ately solve some of the more acute sanitary 
problems which distress the towns at —_ 
present moment. 


The populaton of India, when the census 
of 1941 comes to be written, will certainly 
reveal a most disconcerting increase, and 
if no machinery is set up in time to investi- 
gate and solve the health problems of this 
stupendously large community, beyond the 
provincial public health departments, we 
fear that conditions of existense will soon 
become appalling. The problems as they 
are, have assumed continental proportion, 
and the machinery to deal with them must 
be correspondingly comprehensive. The 
establishment of a Water Pollution Research 
Board under the Central Government, 
working in collaboration with the provincial 
health departments may provide the 
necessary palliative, and if the necessary 
funds and research workers should be 


forthcoming, India will be a paradise of 
sweetness and light. 
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The All-India Museums Conference. 


consider what can best be done to 

improve the condition of the museums 
of the eountry the Government of India 
arranged for a conference of museum 
curators, which was held in Delhi early 
in December 1937. An inaugural address 
was delivered by Sir Girja Shankar Bajpai, 
Secretary to the Government of India, 
Department of Education, Health and 
Lands, who entertained the delegates to 
tea in his garden at the close of the con- 
ference, after which facilities were provided 
for the delegates to visit the museums of 
either’ Lahore and Taxila or Dehra Dun. 
While in Delhi excursions were arranged 
to archeological museums and places of 
historical interest, Rao Bahadur K. N. 
Dikshit, Director-General of Archeology 
in India, entertaining the delegates to tea 
in the Fort. Dr. F. H. Gravely, Superin- 
tendent of the Government Museum, Madras, 
was elected Chairfan of the Conference, 
which was a large and _ representative 
gathering. 

The calling together of the Conference at 
this time was due to the publication of the 
report on ‘“‘Museums in India’’ which 
formed the subject of our leading article 
for April 1937, and the resolutions passed, 


which have recently been received, naturally 


follow in the main the recommendations of 
that report, the only important deviation 
being in regard to means for the better 
co-ordination of the work of different 
museums in future. 

Resolution I suggests means for stimu- 
lating and maintaining public interest in 
museums. Resolution II. deals with the 
position and training of curators, referring 
this important but difficult matter to a 
proposed continuation committee for detailed 
consideration. Resolutions III and XIV 
deal with the question of funds. Resolution 
IV makes concrete proposals for a continua- 
tion committee. Resolutions V and XII 
deal with educational activities. Resolu- 
tion VI emphasises the position of the 
Indian Museum, Calcutta, as the national 
museum of India and advocates its further 
development as such.. Resolutions VII 
and VIII refer to museum buildings and 
the desirability of museum legislation 
respectively. 
need for more thorough conservation work, 
especially on the part of curators themselves, 


Resolution IX stresses the. 


Resolution X deals with relations between 
museums for particular sites and those for 
wider purposes. Resolution XI appeals for 
the removal, in the case of scientific 
publications, of the restrictions. that have 
been placed by certain governments on 
exchange of publications, a system on 
which scientific libraries are largely depen- 
dent for their proper development. And 
resolutions XIII and XIV refer to the work 
of Messrs. Markham and Hargreaves, 
thanking the Carnegie Institution for making 
it possible and thanking the Government 
of India for their arrangements for the 
Conference. 

As already mentioned, the only resolution 
that departs widely from the recommenda- 
tions of Messrs. Markham and Hargreaves’ 
report is the one dealing with means for 
continuing the work for which the Con- 
ference was called together, i.e., resolution 
IV. The Report recommended two agencies 
for this purpose, an Inspeetor-General of 
Museums to be appointed by the Govern- 
ment of India, and a Standing Committee 
on Museums to be re-established with pro- 
vision of sufficient funds to meet its cost, 
including travelling allowances, ete. A 
Museums Association for India is also 
mentioned as obviously desirable, but dis- 
missed as impracticable at present. The 
appointment of an Inspector-General of 
Museums having found favour neither with 
the Government of India nor with the 
Museums, the Conference found it necessary 
to consider whether a Museums Associa- 
tion might not after all be possible, espe- 
cially as some of its members were already 
trying to form.one in connection with the 
Oriental Conference, of which the Trivan- 
drum meeting was then to be held in the 
very near future. Though the wish for such 
an Association was shared by all members, 
the difficulties in the way of establishing it 
immediately were equally apparent and it 
was finally resolved that “‘ This Conference 
is of opinion that a Museums Association 
of India should be established as soon as 
possible and with this end in view it 
appoints a Standing Committee to devise 
ways and means for bringing it into exis- 
tence, or for making such interim continua- 
tion arrangements as may prove to be neces- 
sary. This Committee will become the 
Council of the Association on the formation 
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of the latter. The Conference considers 
that it should as far as possible be represen- 
tative of the different Provinces and 
principal States.’’ This Committee was 
instrueted to meet immediately in order 
to appoint an Executive consisting of not 
more than five members and one secretary, 
which was done, Mr. S. H. Prater, M.L.A., 
of the Prince of Wales Museum, Bombay, 
being asked to be Secretary. And it was 
further pointed out that this Committee 
would not be able to carry on its work 
without funds for a clerk, type-writer, 
stationery, etc., as well as for occasional 
travelling expenses, for which the Govern- 
ment of India was asked to arrange. Such 
expenses should obviously not be great, 
however, and could presumably if pre- 
ferred be contributed by all the various 
agencies. responsible for the upkeep of 
museums throughout the country, in which 
case the individual contributions needed 
would be very small indeed. 

In the course of his inaugural address 
Sir Girja Shankar Bajpai said to the 


Conference, ‘‘ You may rest assured that 
I have not been sent here to read out what 
some historian of the future, with a turn 
for irony, might truthfully describe as the 
official epitaph of the Markham-Hargreaves’ 
report. The Central Government. are 
genuinely anxious to do whatever in them 
lies to remedy the defects to which that 
document has given just prominence. 

As the first step towards remedying them 
must clearly, if there is to be no Inspector- 
General, be the establishment of a small 
and efficient expert committee to devise 
ways and means of improvement and 
to take such further steps as seem most 
practicable for getting them put into 
practice, these words can only mean that 
the Central Government are fully prepared 
to take the necessary initiative in establish- 
ing such a committee on a sound basis. 
And in the interest of a powerful but much 
neglected means of developing education 
and general culture throughout the country 
we urge them to do big without further 
delay. 


Postulates in the Relativity Theories of Gravitation.* 
By V. V. Narlikar. 
(Benares Hindu University.) 


Guices Thomson and Tait published their 
celebrated work which was known at 
Cambridge, as the Natural Philosophy of 
T and T’, there have been many theories 
of gravitation and many relativities. The 
first noted rebel against Newton was Mach 
and his clearer conceptions of space, time 
and inertia have considerably influenced 
modern research. During‘ the last thirty- 
five years we have had mathematical 
relativities due to Einstein, Milne, Synge, 
Page and Sir Shah Sulaiman. To this list 
may be added the relativities propounded by 
philosophers like Broad, Levy and others ; 
but these relativities belong to a different 
region of thought as a remark from 
Alexander’s work will show, viz., that ‘ Space 
is the Body of God and Time is His Soul ’. 
During the last few years and particularly 
the last few months much basic work has 
been done on relativistic gravitation from 


* From a lecture delivered at the Mathematical Con- 
ference, Lucknow, March 16, 1938. 


the mathematical point of view. Important 
papers have been published hy Milne, 
Robertson, Walker, Hoffmann and Whitrow. 
Although the treatment in some of these 
papers is obscured by unfair criticism a 
few of the conclusions reached go very deep 
and they explain the interconnections 
between different theories. One is amazed 
to see how results proved in the theory of 
groups more than thirty years ago come out 
useful in this connection. 


In the Newtonian theory gravitation 
means attraction. In LEinstein’s theory 
gravitation is interpreted in terms of 
Gaussian curvatures for a Riemannian 
space-time. In Milne’s theory gravitation 
is to be understood from the kinematical 
consequences of the cosmological principle. 
The fact is, as Eddington and Milne have 
stressed, that there is probably no such 
thing as a law of gravitation : but there are 
a number of gravitational situations. The 
gravitationa] situations are provided by 
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the ‘falling apple’ and the shapes, sizes 
and motions of the celestial bodies. The 
atomic nature of matter is itself a gravita- 
tional situation but no theory has so far 
‘succeeded in explaining it. The macro- 
scopic aspects of the world-structure pro- 
vide many interesting gravitational situa- 
tions such as the red-shift and structure of 
the nebula and no modern theory of gravi- 
tation can be complete without a cosmology 
of its own. From the scientific point of 
view a cosmical situation is as important 
asthe Kepler problem and cosmology can 
no longer be treated as a speculative 
attempt to reconcile God with gravitation. 
A gravitational situation is usually attri- 
buted to two sets of causes at work : one is 
recognised as the set of local causes and the 
‘other as that of distant causes. The laws 
of operation exclusively of the distant 
causes belong to the domain of cosmology. 
In the Newtonian theory the effect of the 
distant causes is summed up in the law of 
inertia according to which every bedy, in 
so far as it can, perseveres in its state of 
rest or of uniform motion in a straight line. 
This must be recognised as a law of Newton’s 
cosmology. It furnishes a substratum of 
bodies in uniform rectilinear motion relative 
to each other. On the background of this 
substratum the local causes, which are 
called forces, are studied to obtain the 
inverse-square law. In Einstein’s theory 
the flat space of the special theory was 
found to give the substratum but, later, 
the theory had to be modified and the sub- 
stratum was found to be given by a non- 
static model of the universe of the Fried- 
mann-Lemaitre type. The local causes in 
this theory are found to be responsible for 
a curved, Riemannian, space. Even in 
Milne’s theory the classification of causes 
is made in this manner, the distant causes 
being responsible for the substratum of 
particle-observers with kinematical and 
statistical equivalence while the local causes 
explain the inverse-square law. The accele- 
ration of a test-particle has been expressly 
split up by Milne into two parts : one due to 
the local causes and the other due to the 
distant ones. 


One consequence of this splitting up of 
the causes into two classes is to give rise 
to the concepts of ‘private’ and ‘public’ 
‘space, and of ‘private’ and ‘public’ time for 
the sake of recording the two types of pheno- 


mena. As Newton assumed the objective 
existence of the space-time frame he made 
no distinction between a private space- 
time and a public space-time. Mach has 
pointed out the weakness of Newton’s 
ideology in this connection. In the general 
theory of relativity the term used is cosmic 
space-time and not public space-time. 
The current view is that the cosmic space- 
time is non-static and hyperbolic. But it 
must be stated that nothing like the last 
word has been said on this question. Milne’s 
public space-time can also be shown to 
be non-static and hyperbolic although the 
private space-time of each of the particle- 
observers is Euclidean. 


A gravitational situation may also be 
analysed, in contradistinction to the proce- 
dure of Newton, Einstein and Milne, into 
macroscopic local causes and microscopic 
local canses. The early attempts by Sir Shah 
Sulaiman to explain gravitation by means of 
gravitons and the similar attempt by Synge 
tu explain gravitation by similar particles 
illustrate this procedure. Synge has evidently 
not made any progress with his hypothesis 
and Sir Shab, if I understand right, has now 
abandoned the gravitons-hypothesis. Any 
theory whose equations run close to those of 
Newton’s may, in certain cases, give results 
more satisfactory than Newton’s or than 
those of another theory running close to 
Newton’s. In such a case the superiority of 
one theory over another can be judged only 
on the merits of the postulates. One should 
like to see a clear statement of Sir Shah’s 
postulates so that one may compare them 
to Newton’s. The postulates have got to be 
very carefully chosen as they are likely to 
land one into a contradiction. Page’s work 
is an illustration of this. He started on 
Milne’s lines but with particle-observers in 
a state of uniform acceleration relative to 
each other and when he found that the line- 
element of Special Relativity could not be 
obtained he arrived at the conelusion that 
his relativity had disproved LEinstein’s 
relativity. A mistake was in his postulate 
that the velocity of light is rectilinear and 
uniform even in the accelerated frame. The 
transformation that he claimed to have 
discovered was known to the students of the 
theory of continnous groups in 1904. 


A postulate in Finstein’s theory is that 
the space-time of a gravitational field is 
Riemannian. One objection to this is that 
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it limits the nature of physical space.* An 
observer must have the freedom to choose 
his geometry. Poincaré has stated that 
physical space has no objective existence. 
Whitehead has objected to this postulate 
from another point of view. He objects to 
the casual heterogeneity of space-time on 
grounds that with such a space-time an 
observer either knows everything or cannot 
know anything. If the space-time frame is 
to be constructed by an observer from his 
own experiences Whitehead’s objection is 
valid and the procedure adopted by Milne 
in his theory seems to be the correct one. 
Robertson has tried to show that even with 
Milne’s procedure a Riemannian line-element 
is obtained. But it is not as general as 
Ejinstein’s line-element with ten unknuwn 
ge y and while Milne obtains the equations of 
gravitation. from his precedure Robertson 
has not obtained them. Milne’s procedure 
is as follows. 

Milne has introduced the idea of a particle- 
observer that is an observer who is located 
at a point, at any instant, like a particle. 
Every particle-observer is equipped with a 
theodolite to distinguish one direction from 
another, an. apparatus fur sending and 
receiving light-signals and a time-sense in 
order to distinguish whether an event FE, 
took place before E,, after E, or simultane- 
ously with E,. The observer is thus able to 
represent events by real numbers. It is 
assumed that such an observer can make 
observations only at himself. He also asso- 
ciates as a convention a constant e with his 
signals which enables him to define in a 
simple manner a space-time frame and also 
the transformation connecting it with the 
space-time frame of another observer. It may 
be noted that in the special theory of relati- 
vity laws of nature are supposed to run the 
same course with respect to observers in 
uniform relative motion but in the general 
theory the laws are supposed to be expressi- 
ble by covariant equations with respect to 
Gaussian transformations. The Restricted 
Principle is in keeping with Milne’s attitude, 
but according to him, the invariance with 
respect to Gaussian transformations and 
not with respect to particle-observers is a 
very stringent condition put by general 
relativity. Milne has therefore proposed the 


* Whittaker’s review of Milne’s recent book “‘Kelativity 
Gravitation and World-Structure,” published in Zhe 
Observatory, 1935, may be referred to on this point. 
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cosmological principle. If A and B are two 
of the. particle-observers they are said to be 
kinematically equivalent when the totality 
of A’s observations on B can be described in 
the same furm as the totality of B’s observ- 
ations on A. A and B are said to be statis- 
tically equivalent when A describes the 
world including A and B in the same 
statistical terms as any B. If the observers 
possessing this two-fold equivalence are 
called privileged observers the cosmological 
principle says that corresponding to any 
moving particle P in the field of a privileged 
observer A there is another similar particle 
P in the field of any privileged observer B at 
the same instant. Milne initially adopted 
the hypothesis that his observers are in 
uniform relative motion. But Whitrow has 
been able to show that with a proper 
graduation of clocks this assumption can be 
dispensed with. 


For the study of local causes Milne 
introduces a system of test particles in 
statistical equilibrium satisfying the Cosmo- 
logical Principle and an _ equation like 
Boltzmann’s. From the motions of the 
test particles Milne has been able to deduce 
the inverse-square law and equations 
resembling those of Newtonian dynamics 
when the observer’s private time is changed 
for the public time. It is evidently a defect 
of the theory that observers cannot be 
associated with the particles providing the 
local causes. 


It has been recently shown by Whitrow 
that Milne’s cosmological principle can be 
replaced by a sample principle and the 
postulate of spherical symmetry applied 
by each particle-observer in his neigh- 
bourhood and not with respect to the entire 
universe. It is instructive to compare the 
content of the sample principle with that 
of the uniformity postulate used by Robert- 
son. Starting from this postulate and with 
particle observers such as Milne’s Robertson 
deduces the non-static line-element for the 
universe and also kinematical and statistical 
systems similar to Milne’s. According to 
the uniformity postulate ‘the description 
of the whole system as given by A in terms 
of his immediate measurements is to be 
identical with the description given by any 
other fundamental observer B in terms of 
his measurements.’ The sample principle 
is concerned with observations in the ob- 
server's neighbourhood while the uniformity 
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postulate is concerned with world-wide 
experiences. Walker has also deduced 
some of the results obtained by Robertson 
by using the postulate of spherical symmetry. 
Robertson has particularly stressed the 
necessity of superposing a law of gravita- 
tion on the kinematical system. On the 
other hand, Milne has proceeded to explain 
all gravitational situations as essentially 
kinematical situations. He has argued 
that it is not right to derive the material 
content of a non-static universe, as it is 
done in relativity, by using gravitational 
equations which account for both the local 
causes and the distant causes. 

One upshot of all these researches is that 


Science 
if Milne is right, a theory of gravitation 
must be, in the last analysis, divested of 
conceptional terms and that if there is 
anything like a law of gravitation it must 
be tautological with some fundamental uni- 
formity postulate of an observer’s measure- 
ments in his own neighbourhood; and, if 
Poincaré is right, a uniformity postulate 
of this nature should not restrict the geo- 
metry of space-time. 


Note (added in proof).—The attertion of the 
reader may be drawn to the recent paper by 
Milne and Whitrand in Z. fur Astrop., 15, 5, 
342 where other important references will also 
be found. 


Irregular Meiosis and Abnormal Pollen-Tube Growth Induced 
by Acenaphthene. 


By Dontcho Kostoff. 
(Academy! of Sciences of U.S.S.R., Institute of Genetics, Moscow, U.S.S.R.) 


agents like chloral-hydrate, 
chloroform, @ther, alcohol, nicotine 
sulphate, lactic acid, etc., have been used 
for inducing irregularities in the mitotic and 
meiotic processes,4**4 which might lead 
to formation of heteroploid and polyploid 
cells, More effective agents for this purpose 
are colchicine>*? and acenaphthene.’®* 
These two chemical ‘agents reduce or com- 
pletely paralize the activity of the factors 
that condition the arrangements of the 
chromosomes into a regular metaphase 
plate (equatorially) and the formation of 
a regular spindle. In fact, these two 
phenomena are causally linked. In the 
previous publications I recorded some data 


upon the irregularities of the mitosis induced’ 


by these two agents. In the present paper 
I am giving some new data upon the irregu- 
larities in the meiosis and abnormalities in 
the pollen-tube growth induced by acenaph- 
thene. 

For studying the effect of acenaphthene 
upon the procedure of the meiotic processes, 
shoots with floral buds from Nicotiana 
species were covered with test-tubes (glass) 
as shown in Fig. 1. The walls of the tubes 
were moist and covered from inside with 
acenaphthene crystals, which sublimate 
small particles that act upon the buds. In 
some experiments crystals were also put on 
the buds directly in addition to those on the 


“in 6-7 days. 


tube walls. The test-tubes were closed by 
cotton from downside in order to keep a 


Fig. 1. 


A tobacco shoot with floral buds covered with a test- 
tube (glass) and closed from downside with cotton. 
The inner sides of the tubes are covered with 
crystals of acenaphthene. 


greater concentration of the sublimating 
particles around the floral buds. 

By this method I treated shoots for 2, 3, 
4, 5, 6 and 7 days. The parts of the stems 
that were under the action of acenaphthene 
particles in the test-tubes get visibly swollen 
The diameters of Nicotiana 
longiflora treated stems, for example, became 
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about twice as thick as the lower untreated 
parts below the tubes, while in the controls 
the corresponding parts of the stems were 
thinner than the lower ones that correspond- 
ed to the parts below the tubes. The flowers 
that developed inside the tubes with ace- 
naphthene,. were shorter and _ broader. 
Floral buds treated 2, 3, 4, 6 and 7 days 
with acenaphthene had abnormal meiosis. 
I have studied the meiosis in the following 
nine tobacco species: N. rustica (n = 24), 
N. tabacum (n = 24), N. glauca (n = 12), 
N. paniculata (n=12), N. Langsdorffi 
(n = 9), N. Sandere (n = 9), N. Cavani- 
lessii (n = 12), N. longiflora (n = 16) and 
N. megalosiphon (n = 20). 


During the first metaphase I found usu- 
ally the same number of bivalents that they 
appeared in the normal untreated branches, 
namely: in N. longiflora—10 bivalents, in 
N. Langsdorffii and N. Sandere—9 bivalents, 
ete. (Fig. 2), but in the treated material 


Fig. 2. 

Fic. 2. Abnormal appearance of the bivalent chromosomes 
during the first metaphase in a PMC of N. Langsdorffii 
(n = 9) (regular metaphase plate, normal spindle and 
polar orientation of the bivalents fail) after treatment 
of the shoot with floral buds with acenaphthene for 
two days (comp. Fig. 1). 

Fic, 3. Phase that corresponds to second anaphase 
from a N. Langsdorffii PMC after treatment with 
acenaphthene. 

bivalent chromosomes were not arranged in 

normal metaphase plates at the equator as 

they were in the untreated material. 

Bivalent chromosomes had not a polar 

orientation ; spindle was not formed and the 

bivalent chromosomes appeared disorganised 
during the I metaphase reminding of their 

appearance during the diakinesis (Fig. 2). 


Absence of spindles during both divisions 
and failure of polar orientation of the chro- 
mosomes is the cause for the great irregulari- 
ties observed in the subsequent phases. The 
chromosomes from the I metaphase begin 
to spread irregularly in the cytoplasm. 
They undergo interkinesis in several groups 
(rarely in one group) and during the ‘“‘ second 


meiosis’’ they get distributed in many 
more groups in the cytoplasm. 

At the end of the phase that corresponds 
to the second anaphase the chromosomes 
were spread abnormally in the cytoplasm 
in groups of several chromésomes or even 
of single chromosomes (Figs. 3, 4). Each 
chromosome group or even each chromo- 
some gets surrounded with nuclear mem- 
brane, thus at the end of the meiosis numer- 
ous nuclei (instead of four) are formed. The 
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A pollen-mother cell from Nicotiana megalosiphon after 
treatment with acenaphthene. Note the irregular 
spreading of the chromosomes in the cytoplasm. ° 


cytoplasm contracts around each nucleus 
or group of closely situated nuclei so that 
a variable number of microspores are formed. 
Each microspore has one nucleus or more 
than one (Fig. 5). The number of the micro- 
spores formed depends: (1) on the amount 


A pollen-mother cell from N. megalosiphon with seve 
(instead of four) abnormal microspores, each one having 
one, or more than one nucleus, formed under the influ- 
ence of acenaphthene. 7 


of the acenaphthene crystals in the tubes 
and (2) on the chromosome number 9f the 
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species treated. When I have put a 
relatively small amount of crystals in the 
tubes, from which a smaller amount of 
acenaphthene particles have been sublimated, 
the irregularities in the meiosis were not 
great and the number of microspores was 
not very large. In pollen-mother cells (PMC) 
taken from floral buds that were treated 
with relatively small amount of acenaphthene 
crystals, a tendency of equatorial arrange- 
ments of the chromosomes was observed. 
In those taken from buds that developed 
into tubes with a large amount of acenaph- 
thene crystals no such tendency was found. 
On the contrary, each pollen-mother cell, 
from buds treated with large amount of 
crystals, had very irregular meiosis, and 
during the “tetrad’”’ stage normal tetrads 
were not found. The treated species N. 
rustica, N. tabacum and N. megalosiphon 
having larger chromosome number than the 
other species, formed many more microspores 
than the other Nicotiana species with 
smaller chromosome number. 

The meiotic: irregularities induced by 
acenaphthene lead to formation of a large 
number of abortive pollen (50-100%). In 
N. rustica and N. megalosiphon flowers, that 
developed from buds treated during the 
meiosis with large amount of acenaphthene, 
I found usually 100% abortive pollen. 
Single large viable pollen grains were rarely 
found. Considering this fact I applied 
acenaphthene for producing egg cells with 
abnormal chromosome numbers. 


Pollinating such flowers with normal 
pollen, I am attempting to produce various 
chromosomal aberrants. 


Working further upon the methods for 
producing chromosomal aberrants after 
acenaphthene treatments, I studied the 
reaction of the pollen-tube growth to the 
acehaphthene particles. Ripe stigmas from 

rated N. tabacum flowers were pollinated 
“— normal pollen of the same species and 
at\the same time a few acenaphthene crystals 
were added to each stigma. The lower 
parts of these flowers were then immediately 
immersed in small short (ca. 2 em.) tubes 
with water and transferred to a glass 
cylinder (6 cm. diameter and 11 cm. height), 
the walls of which were moist and covered 
with acenaphthene crystals. The glass 
cylinder was covered then with moist Petri- 
dish which also was covered from inside 
with acenaphthene crystals. After 18 hours, 
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the flowers were taken out of this cylinder 
and the pollen germination was studied in 
aceto-carmine preparations. In doing this 
I. found that the majority of the pollen 
germinated abnormally under the influence 
of acenaphthene. The swelling of the ends 
of the pollen-tubes was the most striking 
abnormality found, sometimes branching of 
the tubes were observed. Several abnormal 
pollen-tubes were drawn and are given in 
Fig. 6. In the same figure a normal (N) 
pollen-tube is drawn for comparison. The 


Fig. 6. 

N. tabacum germinating pollen under the influence of 
acenaphthene ; N—pollen grain has germinated on 
N. tabacum stigma at normal conditions while all the 
others have germinated on N. tabacum stigma on 
which a few crystals of acenaphthene were added and 
the flowers were put overnight in a glass covered 
with Petri-dish, the walls of the glass and Petri-dish 
being covered with crystals of acenaphthene. 


abnormalities induced by acenaphthene in 
the pollen-tubes might prevent further the 
growth which will lead to a failure of ferti- 
lisation. 
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On the basis of the observations given 


_above in connection with those reported in 


the previous publications upon the reaction 
of plant cells to acenaphthene particles one 
can make the following inferences :-— 

1. Acenaphthene induces swelling of the 
plant organs but at the same time a slow 
development in length. This obviously 
résults from the enlargement of the cell 
volumes due (a) to chromosome duplica- 


- tions, (6) to a simple cell expansion, and (c) 


to suppression of the cell division. 

2. Acenaphthene particles act upon the 
dividing cells during the mitosis and meiosis 
in a specific way which is expressed in an 


' absence of equatorial arrangements of the 


chromosomes and an absence of regular 


, Spindles. 


3. The chromosomes divide but do not 
separate; thus duplication of chromosomes 
takes place. Sometimes (especially during 
the meiosis) the chromosomes get abnormally 


, spread into the cytoplasm. This phenomenon 
‘leads to polynucleation and further to 
_formation of polyads during the meiosis. 


_ Consequently acenaphthene might induce 


. polyploidy and heteroploidy. 


Pollen deve- 
loped from polyads are usually unviable. 

4. Acenaphthene does not induce chro- 
mosome rearrangements of the type X-rays 


-not prevent chromosome pairing. 
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do induce, or if it does, they ‘are so insigni- 
ficant that I have not been able yet to 
detect them. 

5. The appearance of the expected 
numbers of bivalent chromosomes during 
the meiosis suggests that acenaphthene does 
Special 
experiments are required, however, for 
studying the question: ‘does acenaphthene 
reduce synapsis ?’’. 

6. Acenaphthene interferes with the 
normal growth of the pollen-tubes, inducing 
swellings at the growing ends. 
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Medical and Veterinary Importance of Fleas and Ticks and the 
Possibilities of their Control.* 


By M. Sharif, p.sc. (Panjab), Ph.D. (Cantab.), F.L.8. 
(Muslim University, Aligarh, U.P.) 


FEBS and ticks are external parasites 
of great economic importance on account 
of their blood-sucking habit. They trans- 
mit numerous diseases to man and domesti- 
cated animals, and are also harmful to them 
in other ways. They have thus a direct 
bearing on medicine and veterinary science, 
and an indirect bearing on agriculture 
through affecting the efficiency of work in 
man and his live-stock by lowering their 
vitality. 
(A) FLEAS. 


Fleas affect man and domestic animals 
in two ways: firstly, as vectors of diseases 


* Remarks in a discassion of the Sections of Zoology, 
Medical Research, Veterinary Research, Entomology and 
Agriculture in the Silver Jubilee Session of the Indian 
Science Congress Association, Calcutta, 1938, 
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and secondly, as blood-suckers and annoyers 
of man and domestic animals. 

The chief interest of fleas centres round 
their connection with the bubonic plague 
due to Bacillus pestis, which is primarily 
a disease of rodents from which it is trans- 
mitted to man by fleas. This disease has 
played havoc with man from times imme- 
moriai and is caused largely, if not ex- 
clusively, through the agency of fleas. In 
India alone upwards of 7,000,000 deaths, due 
to this disease, have occurred between the 
years 1896 and 1911. The disease is trans- 
mitted by the bite of an infected flea in 
which the regurgitation of blood due to 
the obstruction of the proventriculus intro- 
duces the plague bacilli in the body of the 
host. The proventriculus is blocked by 


the rapidly multiplying plague bacilli which 
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enter the interstices of its spinous processes 
and thus the blood cannot enter the stomach 
of the flea. This obstruction proves fatal 
not only to the host but also to the flea. 
So plague is as much a disease of the flea 
as it is of rodents and man. This obstruc- 


tion occurs more readily in some species. 


like Xenopsylla cheopis the most efficient 
vector of plague bacilli, but it does not occur 
according to Hirst (1926, p. 198), in 
X. astia the inefficient transmitter of plague. 

Fleas are suspected vector of Kala-azar, 
though competent opinion is still divided. 
X. cheopis according to Nicolle and 
Sparrow (1935) can transinit the causative 
agent of Tsutsugamushi fever under ex- 
perimental conditions. Fleas can also 
transmit Rickettsial diseases in man. 
X. cheopis and other fleas have been in- 
criminated as vectors of different kinds of 
typhus fevers in different countries. He- 
morrhagic septicemia, a fatal disease due 
to Pasteurella boviseptica in cattle, is trans- 
mitted according to Daubney, Hudson and 
Roberts (1934) in tropical countries by 
Ctenocephalides felis. Fleas belonging to 
the species (. canis act as the intermediate 
host of the tapeworm belonging to the 
species Dipylidium caninum which is found 
in dog and occasionally in man. The tape- 
worm gains entrance to a new host by being 
swallowed with crushed or living flea. 

Besides the transmission of diseases, fleas 
are troublesome parasites. In many cases 
they are said to have rendered houses or 
other places uninhabitable for a time. The 
Sticktight flea (Echidnophaga gallinacea) is re- 
sponsible in tropics and certain parts of the 
United States of America for a considerable 
annual loss to poultry breeders. The young 
chicken when heavily infested often die 
quickly but older fowls are more resistant. 
The fleas materially reduce the egg-laying 
capacity and check the growth of fowls. 
The Chigoe (Tunga penetrans) causes painful 
sores in man or even crippling if neglected. 
During the Great War (Jolly, 1926) in the 
East Africa the British Army had to wait 
for two days to occupy a position of great 
advantage vacated by the Germans, on 
account of its being infested with fleas of 
this species. 

Fleas afford us a good instance that a 
mere systematic study of a group sometimes 
helps to clear up certain points of great 
economic importance. The Indian Plague 


Commissioners failed to understand the 
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reason why certain large areas had severe 
plague while others having similar ecological 
conditions were comparatively immune from 
it. The reason was found out by Hirst, 
who submitted a collection of fleas from 
two plague-free cities of Madras and Colombo 
to the Late Hon’ble N. C. Rothschild who 
determined the fleas to be different from 
X. cheopis—the most efficient vector of the 
plague bacilli—and they belonged to a 
new species X.astia which later on was 
experimentally proved to be a relatively 
inefficient vector of the plague bacilli. It 
was subsequently found out by some 
workers that in the plague-free places 
rats are infested mostly with YX. astia 
and in areas infected with plague YX. 
cheopis predominated. Thus a much des- 
pised systematic entomologist was instru- 
mental in solving the problem of a great 
economic importance, which the trained 
applied entomologists with enormous funds 
at their disposal could not do within a 
period of seven years. 

A fairly large amount of work on the 
ecology of fleas has been done. The effects 
of different kinds of food and different 
temperatures and humidity on the growth 
of fleas and their carlier stages has been 
ascertained in some cases. A technique for 
rearing and maintaining large stocks of 
fleas for experimental purposes has been 
devised by Leeson (1932, b). By following 
his methods the present author was able 
to maintain a stock of fleas at Cambridge 
larger in number than the human popula- 
tion of Cambridge fcr about two years. 
The work of Bacot (1914), Bacot and 
Ridewood (1914), Strickland (1914), Hirst 
(1926), Leeson (1932, a), Mellanby (1933), 
Sikes (1930, 1931), Buxton (1931) and Sharif 
(1937) on the effect of temperature, humidity 
and food on the increase and decrease of the 
population of fleas deserves to be mentioned. 

It has been found that in most species 
the temperature of about 23°C. and 80 to 
90 per cent. relative humidity are most 
suitable for successful breeding of fleas. 
High relative humidity is an essential condi- 
tion for the growth of the larve of fleas, 
but not so much for the adult. Sikes (1931) 
proved experimentally that different kinds 
of food of flea larve have different hygro- 
scopic properties and the optimum atmo- 
spheric humidity differed according to the 
kind of food employed so as to give the 
optimum water-content of the food. Rainfall 
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and high relative humidity of 70-90 
per cent. have much to do with flea breed- 
ing. As a rule rainy months in summer are 
responsible for outbreaks of fleas, and 
extremely hot and dry weather retards their 
breeding. 

~ Bacot (1914) showed experimentally that 
the larve of many species of fleas require 
blood in their food and will not grow without 
it. In nature it is supplied by adult 
fleas, which swallow more blood than they 
can digest, so that some of it is discharged 
along with feces as scarcely digested blood. 
Sharif (1937) has experimentally proved that 
blood, although the most important part 
of the nutritional requirements of flea 
larve, is by itself not sufficient for their 
normal and successful growth. The flea 
larve require an additional food which in 
nature is supplied by the organic refuse 
present in the bed of the host of the adult 
fleas. He has further proved experimentally 
that flea larve require blood for their 
development in order to obtain the neces- 
sary supply of iron for their growth. 

The effect of the above-mentioned eco- 
logical factors on the increase and decrease 
of the population of fleas is established. 
If those who are engaged on the work of 
prevention of diseases transmitted by fleas 
will take advantage of the researches of 
the above-mentioned workers, they will be 
able to understand the flea problem, and 
thus partially, if not exclusively, save the 
human race from its depredations. Fleas 
breed mostly in dust containing organic 
material protected from wind, rain and 
sun, but at the same time supplied with 
moisture due to urine and feces of their 
hosts. If breeding places of fleas, which 
are mostly the resting places of their hosts, 
are carefully cleaned up, the premises will 
be cleared of fleas even though no attention 
is paid to the fleas on the hosts themselves. 
The location of breeding places of fleas 
is essential for their control. Future 
researches should be concentrated on study- 
ing and understanding the ecological factors 
governing the breeding places of different 
species of fleas. In flea-infested districts 
it is advisable to avoid the use of mattings 
and carpets as they afford facilities for their 
breeding. 

(B) Ticks. 


The importance of ticks as disease carriers 
in man and domesticated animals is well 


known. They rank among man’s worst 
enemies. There are probably none of the 
external parasites of domestic animals of 
more importance to the stock raiser in any 
country than the ticks, owing to the large 
number of diseases which they transmit 
from animal to animal. It is, therefore, 
safe to state that no more important 
problem than the eradication of cattle ticks 
confronts the farmers of any country. 


The harmful effects caused by ticks to 
animals may be due to _ («) tick-bite, 
(b) extraction of bleod, (c¢) transmission 
of diseases and (d) tick toxemia. It is 
obvivus therefore that the owner of live- 
stock cannot afford to ignore the presence of 
ticks on his animals if he wishes their 
efficiency to be maintained. 


(a) Tick-bite—It is a well-known fact 
that the bite of a tick causes ulcers or small 
wounds which may serve as points of 
ingress of bacterial infections. If the 
wounds caused by tick-bites are large the 
eggs may be laid by flies which develop 
into maggots and cause cutaneous myiasis. 
Ticks occurring on legs and between digits 
of feet in sheep and cattle give rise to sores 
resulting in lameness. The ticks also irritate 
the animals by their bites and they may 
die of “tick worry’. Argas persicus and 
Argas reflerus may kill fowls or pigeons in 
a very short time if they attack in large 
numbers, quite apart from any disease 
they may convey. 

(b) Extraction of Blood.—The extraction of 
blood by a large number of ticks makes the 
cattle so weak that they are depreciated 
in value from the commercial point of view. 
It makes them unfit for work and in milking 
animals the yield of milk is reduced to a 
considerable extent. The emaciated condi- 
tion of the cattle is mainly due to the 
presence of a large number of ticks. Re- 
peated attacks by large numbers of 
ticks shorten the life of animals, and make 
them weak so that they become an easy 
prey to other diseases. The massive tick- 
infestation even causes death of animals 
either due to excessive blood sucking or 
to tick worry. “In extreme cases, Mr. 
Mayer estimates that as many as 200 
pounds of blood may be withdrawn from 
the host during a single season. This makes 
a gain in weight impossible even in the 
best of pastures” (vide Hunter and 


Hooker, 1907, p. 11). 
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(e) Transmission of Diseases.—The impor- 
tance of ticks in general as vectors of various 
diseases of man and domestic animals 
continues to increase as our knowledge of 
them progresses. Smith and Kilborne (1893) 
made the first remarkable discovery of the 
possibility of transmission of protozoal 
parasites by Arthropod hosts by demonstrat- 
ing the transmission of Babesia bigemina 
by Boophilus annulatus. This discovery 
by Smith and Kilborne opened up a vast 
field of research on the part played by 
Arthropods in the transmission of protozoal 
diseases, which has since then revolutionized 
our knowledge of tropical diseases. In 
man ticks transmit the causal agents of 
the relapsing fever (spirochetosis) all over 
the world, the Rickettsial diseases like 
tick-typhus fever, Marseilles fever and the 
Rocky Mountain spetted fever of America 
and Tularemia. In domestic animals they 
transmit diseases caused by Babesia, Thei- 
leria, Anaplasma, Spirocheta, Bacteria and 
Viruses. 

Piroplasmosis.—The term piroplasmosis is 
applied to diseases caused by Babesia and 
they are all transmitted by ticks. It 
includes some of the most dangerous 
diseases which affect domestic animals all 
over the world. Piroplasmosis occurs in 
cattle, sheep, horses and dogs. In many 
parts of the world it is impossible to import 
cattle for the reason that as many as 90 per 
cent. may die due to this disease. The 
Texa or tropical red-water fever of cattle 
due to B. bigemina is responsible for the 
annual loss of forty to hundred million 
dollars every year in the United States of 
America. In nature it is mainly transmitted 
by Boophilus annulatus, B. australis and B. 
decoloratus. The other dangerous diseases 
due to Bubesia are the European red-water 
fever due to B. bovis which is transmitted 
by Ixodes ricinus and Hemaphysalis cinna- 
barina var. punctata, the biliary fever of 
horses due to B. caballi and B. equi which 
are transmitted by Dermacentor reticulatus, 
Rhipicephalus evertsi and Hyalomma (Hya- 
lomma) egyptium, and the malignant jaundice 
of dogs due to RB. canis which is transmitted 
by Rhipicephalus sanguineus and Hamaphy- 
salis leachi. 

Theileriosis—One of the most formidable 
diseases of cattle in Africa due _ to 


Theileria parva is transmitted by some 
species of the genus Rhipicephalus of which 
R. appendiculatus is the most usual vector. 
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The mortality rate due to this disease is 
as high as 95 to 100 per cent. A benign 
type of theileriosis due to 7. mutans is widely 
distributed in the warmer countries of the 
world. Infection due to this in adult cattle 
proves fatal in 5 to 10 per cent. cases only. 

Anaplasmosis.—This disease due to 
Anaplasma marginale is very dangerous 
and has a fairly wide distribution. The 
death rate is 95 per cent. in adults and 
50 per cent. in young ones. It has been 
experimentally transmitted by a large 
number of species of ticks. 

Ricketisiosis—Among the Rickettsial 
diseases the Rocky Mountain spotted fever, 
the tick-typhus fever and Marseilles fever 
in man and heart-water fever of cattle, 
sheep and goats are well known. The Rocky 
Mountain spotted fever which is due to 
Dermacentroxenus ricketisi is transmitted 
mostly by Dermacentor andersoni.  Tick- 
typhus fever in India is probably transmitted 
by Dermacentor auratus and Marseilles fever 
whose causative agent is Rickettsia conori is 
common on the Mediterranean Coast and is 
transmitted by Rhipicephalus sanguineus. 
The heart-water fever due to Rickettsia 
ruminantium is common in South Africa 
and is transmitted by Amblyomma hebreum, 
Boophilus annulatus, B. australis, and Rhi- 
picephalus capensis. 

Spirochetosis.—Some of the blood in- 
habiting spirochetes are transmitted by 
ticks. Ornithodoros savignyi and Ornithodoros 
moubata transmit relapsing fever in man 
due to Spirocheta duttoni. The causal 
agent of the Central Asiatic and Persian 
relapsing fever in man is Spirocheta persica 
whose chief vector is Ornithodoros papillipes. 
Ornithodoros turicata has been definitely 
proved to be connected with the transmission 
of relapsing fever of man in the United 
States. Spirochetosis of domestic fowls 
which is due to Spirocheta anserina ia 
transmitted by Argas persicus all over the 
world. 

Bacterial Diseases.—Tularemia or rabbit 
fever is a disease due to Pasteurella tularense. 
It has been recorded from the United 
States and Japan and is primarily a disease 
of wild rodents but man is incidentally 
involved in it. 

Virus Diseases.—Amongst the virus diseas- 
es the louping-ill (Macleod and Gordon, 1932) 
is transmitted by Irodes ricinus in England, 
Scotland and Wales. This tick also trans- 
mits the causal agent of the “ Tick-borne 
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fever of sheep” (Macleod and Gordon, 
1933) in sheep, pigs and goats. 

(d) Tick Toxaemia.—According to some 
observers the salivary secretion of ticks 
contains toxins and cases of tick paralysis 
in some animals and man are generally 
explained on the basis of their presence. 
Tick paralysis has been reported from the 
United States and Australia both in man 
and domestic animals. According to Re- 
gendanz and Reichenow (1931) the poison 
causing tick paralysis is specially formed in 
the female of Rhipicephalus sanguinecus 
during the process of egg development. 
They experimentally showed that injections 
of eggs or ovaries of this tick just before 
oviposition gave rise in dogs to symptoms 
similar to those of tick paralysis. 

The ecological studies on ticks have 
yielded useful results for their control. 
Unfavourable climatic conditions which are 
mainly responsible for keeping the number 
of ticks in check have been studied in some 
countries. In order that the work of 
extermination may be more intelligently 
and successfully carried out it is necessary 
that it should be based upon most accurate 
knowledge possible of the life-history, 
habits of the ticks and their natural enemies. 
Such work has been done extensively in 
the United States and some other countries. 
According to Nuttall (1913) wherever this 
type of work has been carried out intelli- 
gently great beneficial results have been 
obtained, and “large tracts of country 
in the United States, Australia and Africa”’ 
have “been rendered almost tick-free by 
these measures ”’. 

There is no doubt that ticks are com- 
paratively free from the attacks of para- 
sites and predaceous enemies on account of 
their passing a portion of their life concealed 
within the fur, feathers or scales of their 
hosts. Ticks have natural enemies both 
predaceous and parasitic. The study of 
their effects in limiting the increase of the 
population is being made at present in 
some countries. 

The most efficient predaceous enemies 
of ticks are found among birds. The 
domestic fowls feed eagerly on ticks. Rats 
and mice feed upon ticks, and field mice 
assist in a limited way in destroying the 
engorged females. Toads, lizards and ants 
also feed on ticks. 
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Amongst the important parasitic enemies 
of ticks so far recorded are the Chalcids 
Txrodiphagus teranus and Hunterellus hookeri. 
The former parasite has been during recent 
years introduced with some success on the 
eastern coast of the United States of America 
and in Montana for the purpose of controll- 
ing ticks. The amount of-money spent upon 
this parasite by the United States Govern- 
ment only increases the importance of this 
type of work. Specially trained persons were 
asked from the Laboratory of Prof. E. 
Brumpt in Paris to help work in America. 
In 1928 Dr. R. A. Cooley undertook a tour 
in 8. Afriea in order to find out the parasites 
of ticks. A serious attempt by highly 
trained persons is being made at present 
at Montana, where a research laboratory 
costing about sixty thousand dollars was 
specially built for this purpose in 1927. 
According to Cooley (1932, p. 53) for the 
time being the use of tick parasites appears 
to afford the most promising method of 
control. 


a A, W., J. Ayg. Plague Supplement, 1914, 3, 
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Dielectric Constants of Glycerides. 


DuRING recent years considerable amount of 
work is being carried out on the polymorph- 
ism shown by mono-, di- and tri-glycerides! 
by a thermal analysis of the melting and 
solidification of these glycerides. It has 
been shown that these glycerides exist 
usually in three different forms in the 
solid state. We have measured so far the 
dielectric constants of monomyristin and 
benzophenone at radio frequencies. The 
dielectric constant-temperature curves show 
distinct breaks giving the transition tempera- 
tures of these forms. Thus for mono- 
myristin, Malkin and Shurbagy? give 56°, 
67-5°, 70-5° as melting points of the different 
forms. In addition they get an arrest at 
24°. Our measurements, likewise, confirm 
these and in addition, if the chilled melt of 
monomyristin is gradually heated to 39-5°, 
the dielectric constant suddenly falls from 
7-77 to 3-85. This observation has been 
verified by carrying out the experiments at 
two different frequencies. Some of these 
forms show considerable absorption and like 
the dielectric constant, the temperature- 
absorption curves also show similar maxima 
and minima when the transitions take place. 


In all our experiments we get a sudden 
break at 27° instead of 24° as mentioned by 
Malkin and Shurbagy (loc. cit.). They 
mention that this arrest varies within two 
or three degrees in different experiments. 
In some of our experiments this transition 
at 27° could not be observed accurately, but 
the change in dielectric absorption was 


The Occurrence of Root-Hairs on Aerial Roots 
in Sorghum. By C. VERTIS AND 
V. Panpuranca Rao 


Gynura crepidioides Bth.—A Recently Intro- 
duced Weed in S. E. Asia. arf G. G J. base 
STEENIS. 


The Distribution of Krishna Iyer’s ‘‘ Mean of 
Fisher's t?”. By K, RacHavan Nair oo 


Derris ferruginea Benth from Assam. 
y S. KrisHnan anv T. Guose oo 


quite distinct. The work is being extended 
to other glycerides and “liquid crystals ” 
Our results with benzophenone are of a 
similar nature and confirm earlier work. 


B. V. BHIDE. 
R. D. BHIDE. 


Sir Parashurambhau College, 
Poona, 
June 17, 1938. 


1 Malkin and co-workers, J. Chem. Soc., 1934, 666. 
2 J. Chem, Soc., 1936, 163. 


Colouring Matter of Indian Tulip 
(Thespasia populnea) Flowers: 
Populnin and Populnetin. 


WARDLE! examined the capsules and petals 
of Thespasia populnea and found that they 
contained a small quantity of a yellow 
colouring matter soluble in water and 
capable of producing by the aid of suitable 
processes artistic though somewhat faint 
shades of brownish yellow and light brown 
on Tasar, mulberry silk and wool. He 
remarked that this would be a valuable 
dye-stuff but for the fact that the amount 
present was very small. <A. G. Perkin® 
investigated the flowers of the allied species 
of Thespasia lampas and isolated from them 
quercetin and some protocatechuic acid. 
No work seems to have been done on the 
chemistry of the yellow colouring matter 
present in the flowers of the populnea. 
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A chemical examination of a small 
quantity of the dried petals collected in 


October 1933 in Coimbatore showed that 
they contained only a small amount of 


yellow colouring matter. From this was 
isolated as the main portion a yellow non- 
glycosidic pigment melting at 270-75° (I), 
a small amount of a yellow glycoside melting 
at 228-30° with decomposition (II) and a 
very small quantity of a third substance 
(III) which could be obtained pure only 
as its acetyl derivative melting at 182-85°. 
Examination of a larger quantity of the 
petals obtained from Trichinopoly in the 
summer of 1936 contained the glycoside 
(II) only. Compounds (I) and (II) are 
closely related as shown below. (IIT) could 
not be studied since the amount was too 
smail. 

The glycoside (II) which is now given the 
name ‘ populnin’ has the formula C,,H,,0,,. 
It undergoes hydrolysis readily to yield a 
molecule of glucose and a crystalline 
aglucone (I) called ‘populnetin’ having 
the formula (C,,H,O,). The aglucone forms 
a colourless tetra-acetyl derivative melting 
at 127-29°. 

The following characteristics of populnin 
as well as of populnetin are noteworthy. 
They are unaffected by neutral lead acetate 
solutions whereas with basic lead acetate 
they form orange red precipitates. They 
give pale green colour with ferric chloride. 
With aqueous alkali the glucoside forms 
a deep yellow solution whereas the aglucone 
gives a red solution and both slowly fade to 
a pale brownish yellow. Their solutions in 
concentrated sulphuric acid possess a remark- 
able green fluorescence which disappears on 
the addition of water. 

The constitution of populnetin is under 
investigation. It does not seem to be a 
flavone or flavonol. All its reactions indicate 
that it belongs to the group of hydroxy 
anthraquinone pigments. It is, therefore, 
suggested that it is a tetrahydroxyanthra- 
quinone. 

K. NEELAKANTAM. 
T. R. SESHADRI. 
Department of Chemistry, 
Andhra University, 
Waltair, 
May 5, 1938. 


1 Watt's Dictionary of Economic Products of India. 
2 A. G. Perkin, J.C.S., 1909, 1859. 
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The Coupling Phase of the Linkage 

Relationship between “ Leaf-Sheath- 

Glume ” and “ Dry Anther-Grain”’ 
Colours in Sorghum. 


In a previous paper' the repulsion phase of 
a linkage between the factor for leaf-sheath 
and glume colour (Qq) and the factor for 
brown colour in dry anther and grain (Bb) 
has been recorded. The two _ parents 
figuring in that experience had the following 
characters. Parent (1) Reddish purple leaf- 
sheath and glume and no brown colour in 
the dry anther and no brown wash on the 
grain. Parent (2) Blackish purple leaf- 
sheath and glume and brown colour in the 
dry anther and brown wash on the grain. 
The first generation plant had reddish 
purple sheath and glume and brown colour 
in the dry anther and brown wash on the 
grain. In the F,, instead of the dihybrid 
9:3:3:1 ratio, there always occurred a 
2:1:1:0 ratio of the double dominant 
and parental groups, the double recessive 
group being absent. The double dominants 
always segregated and the linkage was 
absolute. 


In all the wild sorghums so far examined, 
the leaf-sheath and glume are blackish 
purple and the grain is brown in colour. 
An examination of the large collection of 
sorghums gathered from all over the world 
at the Millets Breeding Station, Coimbatore, 
leads to the general conclusion that broadly 
speaking the black-glumed groups of sorghum 
are mostly African in origin and the red- 
glumed ones predominantly Indian and 
Asiatic. The characteristics of the existing 
types of sorghum in India amply prove 
that there was an introduction of the 
African races into India and that in con- 
sequence there was free hybridisation and 
subsequent selection of valuable individuals. 
It is a matter of common knowledge that 
given the choice, the cattle relish fodder of 
sorghum plants with a reddish purple leaf- 
sheath in preference to those with a blackish 
purple leaf-sheath. The blackish purple 
leaf-sheath brings in its train the brown wash 
on the grain and this wash is an advantage 
to grains liable to be caught up in rains at 
the maturing stages. It is a matter of 
common experience that grains with a 
brown wash do not turn mouldy and dis- 
coloured so quickly as grains without the 
wash. The wash is therefore an asset in 
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any pressure necessitating the extension 
of the area under sorghum from favourable 
to partially unfavourable climatic environ- 
ments. This impact between the African 
and Indian races of sorghum coupled with 
many new-place effects, must have resulted 
in the production of many mutants having 
the characteristics of both the Asiatic and 
African sorghums, with the result that in the 
course of time such mutations were spotted 
out and the desirable ones perpetuated 
as varieties of economic value. The large 
number of current South Indian varieties 
with a reddish purple leaf-sheath and a 
brown wash on their grain is proof to the 
selective influences that must have operated 
consequent on this impact. 

As a corollary to this perpetuation of 
mutants having these favourable double 
dominant characters, the incidence and 
chances of perpetuation of the double 
recessives with their dual disabilities have 
also to be looked out for. In the stream 
of seed material passing through a breeding 
station, there are chances of meeting with 
mutants having a blackish purple leaf- 
sheath and no brown wash on the grain. 
Such a mutant was available in A.S. 1641— 
a chance occurrence in a cross between 
parents that had no wash on the grain 
apd no black in their purple sheaths. 
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The availability of this mutant (A.S. 
1641) helped to establish the linkage 
referred to above in the coupling phase. 
In crosses Nos. A.S. CXXXIII and 
CXXXIX, the double dominants and the 
double recessive were brought together. 
The details about the crosses, F, and subse- 
quent generations are given in Table I. 

From Table I, it will be seen that the 
segregation is of the simple monohybrid 


type, there being no off-types indicating ~ 


a break in the linkage. From the data of 
both coupling (population 1863) and re- 
pulsion (population 9855) phases, it will be 
obvious that the linkage is absolute. 

The many off-type varieties under culti- 
vation in the double dominant group and 
the few in the double recessive group met 
with in a breeding station are evidently 
mutational in origin, the mutations being 
favoured by the new place effect and per- 
petuated according to their utility and 
survival value. 

Crosses were effected between A.S. 1641, 
the double recessive and each of the three 
types—the one dominant, the other domi- 
nant, and the heterozygous double dominant, 
and also between the heterozygous double 
dominant and the single dominants. The 
results of these crosses presented in Table II 
conform to expectations. 


Fae TABLE I. 
Leaf-sheath and glume - Reddish Blackish 
Purple Purple 
Dry anther -. Brown No Brown 
Grain .. . With Brown No Brown 
Wash Wash 
Parents 
at} 
A.S, 1641} Cross CX XXIII 9 
F, ee F, 
A.S. 
A.S. 1641) Cross CX X XIX 2 
F, From Cross CX XXIII A.S. 3701 and mat 419 128 
» OCXXXIX A.S. 3703 and 3704 
F, (From A.S. 3701) 
dominants (five families) 
AS. 4432, 4437, 4440, 4443 and 4445 462 
Heterozygous dominants (fifteen families) 
A.S. 4426 to 4431, 4433 to 4436, 4438, 4439, 4441, 4442 and 4444 . 991 325 
Total of segregates ae 1410 453 
Expectation 3: 1 ratio 1397-25 465-75 


x?= -465 P> -3 
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TABLE II. 
Cross No. Parents F, Population —e- 

A.S. CCIIL A.S. CXLIX A.S. 2528 QqBb — 12 50 
(QqBb) (qqBB) qqBB — 10 50 
» CCIV Do A.S. 817 QqBb — 13 50 
(QQbb) QQbb — 12 50 
~ OOVIE - .. A.S. 1641 A.S. CXLIX Qqbb — 5 50 
(qabb) (QqBb) qqBb — 5 50 

» CCV Do A.S. 817 
(QQbb) Qqbb — 33 All 

» CCVI Do A.S. 2528 
(qqBB) qqBb — 1 All 


To sum up; Most of the African races of 
sorghum have a blackish-purple leaf-sheath 
and glume, brown colour in the dry anther 
and a brown wash on their grain (qqBB). 
The Asiatic races are predominantly charac- 
terised by having a reddish purple leaf- 
sheath and glume, no brown colour in the dry 
anther and no brown wash on their grains 
(QQbb). There is a complete linkage 
between Qq (factors for leaf-sheath and 
glume colour) and Bb (factors for brown 
colour in dry anther and grain). This has 
been established in both the repulsion and 
coupling phases by suitable crosses. 

G. N. RANGASWAMI AYYANGAR. 
A. KUNHIKORAN NAMBIAR. 
Millets Breeding Station, 
Coimbatore, 
June 16, 1938. 


1 Ind. J. Agric. Sci., 1934, 4, 90. 


A New Phanerogamic Parasite of 
Andropogon Sorghum (Jowar). 


Andropogon Sorghum (Jowar) is extensively 
cultivated in Central and Peninsular India 
and parts of North India for its grain and 
stalk. It is a staple food crop in some parts 
of India and an important source of fodder 
to cattle wherever cultivated. Sorghum, 
besides being subjected to severe attack 
by fungi and insect pests, is also often con- 
siderably damaged due to attack by 
phanerogamic parasites. The only para- 
sitic flowering plant so far recorded as 
attacking Sorghum belongs to the genus 
Striga. Three species of this genus all of 


which are root parasites, are found to attack 
Sorghum in India. To this will now be 
added another of a different genus mentioned 
below. 

Two years back the writer while collect- 
ing seeds of Striga species on Sorghum from 
different places came across a large patch 
of unirrigated Sorghum in a cultivator’s 
field thickly infested with Sopubia delphini- 
folia. This field was near a village called 
Sutharwadi about 19 miles from Poona. 
It was at first thought that 8S. delphinifolia 
was present on the grass which had invaded 
the Sorghum plot. The following year 
S. delphinifolia was again observed in a 
Sorghum plot near a village called Aundh 
about five miles from Poona in a different 
direction to Sutharwadi. Careful examina- 
tion of the root-system showed that 
S. delphinifolia was definitely attacking 
Sorghum by its roots establishing connection 
with the roots of Sorghum (Figs. 1 and 2). 
It was found that a single parasitic plant 
had its roots connected with the roots of 
three or four host plants. In Fig. 1 the 
parasite is shown attacking two Sorghum 
plants. At both places where 8S. delphini- 
folia was found on Sorghum the attack was 
severe and in consequence the host plants 
were very much dwarfed in growth. 

Fyson! alone refers to 8. delphinifolia as 
a root parasite on grass occurring usually 
in the open. Hooker* and Cooke* merely 
give the number of species belonging to 
the genus Sopubia and their distribution. 
Whether 8S. delphinifolia attacked plants 
other than uncultivated grasses was 
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Fig. 1. 


Roots of Sopubia delphinifolia (B) attached to 
roots of Andropogon Sorghum (A). 


Fig. 2. 


Enlargement showing the roots of S, delphi nifolia (B) 
attached to roots of Andropogon Sorghum (A). 


uncertain until it was observed to attack 
Sorghum. 

The writer has not been able to find any 
reference to previous report of S. delphini- 
folia attacking Sorghum and this is the 
first instance of its being placed on record. 

L. 8S. 8. KumMaAr. 
College of Agriculture, Poona, 
June 21, 1938. 


1 Fyson, P. F., Flora of the Nilgiri and Pulney Hill- 
tops, 1915, 1. 

2 Hooker, J. D., The Flora of British India, 1885, 4. * 

3 Cooke, Theodore, Flora of the Presidency of Bombay, 
1903, 2, Part II. 
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The Occurrence of Root-Hairs on Aerial 
Roots in Sorghum. 


DuRING 1937-38, the Type-1 Sorghum 
(S. cernuum, Host.) crop on the Station was 
very much stunted due to deficient rainfall. 
To understand the effect of drought on the 
development of the plant, root-studies were 
undertaken. When the plants were two 
months old (Nov.—Dec.), the aerial adventi- 
tious roots arising from the bottom nodes 
were found to be trailing along the ground 


instead of penetrating it as a result of a very 


hard top layer of soil. These had a silvery, 
woolly look instead of being green. Micro- 
scopic examination showed this to be due to 
light reflected by innumerable, transparent 
root-hairs jutting from the epidermis. The 
root-hairs were distributed all over the surface 
of the aerial root. Normally in the Sorghum 
plant, the aerial adventitious roots are 
devoid of root-hairs. Root-hairs develop 
only when these aerial roots pierce the 
ground and come into contact with the 
moist particles of soil. Even when the root- 
hairs are present they are usually confined 
to a short distance behind the root tip in the 
tender undifferentiated tissues. The occur- 
rence of numerous root-hairs all over the 
root, which is entirely aerial, in the natural 
field environment is, so far as we are aware, 
rare. Further, the root-haris on these roots 
were healthy and full of protoplasmic con- 
tents. At the time of observation (Nov.— 
Dec.) the atmosphere was very dry except 
for a small amount of dew in the early hours 
of the morning. As these aerial adventitious 
roots could not penetrate the hard layer but 
remained trailing along the surface without 
coming into contact with moist soil, the 
only logical explanation for the occurrence 
of root-hairs on the surfaces of these aerial 
roots seems to be that they were developed 
there in response to the dew. The nature of 
root-hairs themselves, viz., their perpendi- 
cular disposition with straight cell walls 
lends further support for the suggestion that 
they were developed in response to moisture. 
This unusual development of root-hairs 
strongly suggests the extreme efforts on the 
part of the plant at obtaining water which 
it so badly needed during this particularly 
dry season. 
C. VISAYARAGHAVAN. 
V. PANDURANGA RaAo. 
Agricultural Research Station, Hagari, 
May 20, 1938. 


1 F, Schwarz, Untersuch. Bot. Inst. Tiibingen, 1883, 
1, 135-88, : 
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Gynura crepidioides Bth.—A Recently 

Introduced Weed in S.E. Asia. 


As far as I am aware this Gynura has been 
only mentioned for S.E. Asia in the Suppl. 
(6th Vol.) of the Handbook of the Flora of 
Ceylon by Alston in 1931. He says of it: 
“Recently introduced but now a _ very 
common weed in cultivated ground in 
Ceylon.”” In Netherlands India it must 
have been introduced into Sumatra (East- 
coast Residency) about the same time, 
viz., in the year 1926. Jochems! reported it 
for the first time from the vicinity of Medan. 
Probably it has found its way from Africa, 
where it is indigenous, to Ceylon and from 
there to Sumatra. In a few years it has spread 
over the whole of Sumatra and Java ; in the 
latter island it has been purposely intro- 
duced from Sumatra by tea-planters. It 
is astonishingly common and is now far 
more common than Frechthites valerianifolia 
and hieracifolia together, which were 
introduced at a much earlier date in the 
nineteenth century. Its dispersal rapidity 
is quite astonishing and is not surpassed by 
any other introduced weed; single plants 
are found along paths and in clearings at 
remote places. It occurs from sea-level up to 
more than 3,000 m. altitude. A history of 
its dispersal I have given  elsewhere.? 
It has now reached also the 8S. corner of 
Celebes.* 

From both species of Erechthites men- 
tioned above it can be easily distinguished 
by its drooping, red-brown heads. 

The first record from the main land of 
S.E. Asia is, as far as I am aware, a plant 
found in Southern Annam, in the vici- 
nity of Dalat, of which the Buitenzorg 
Herbarium received a duplicate, distributed 
under the name Erechthites hieracifolia, 
collected by Mr. R. W. Squires, No. 797, 
March-April 1932, on a sandy river bank. 
The identification is wrong, the specimen 
belongs to the said Gynura crepidioides Bth. 
I am sure that the plant is rapidly spreading 
in S.E. Asia and this note is intended to 
attract the attention to this remarkably 
eurytopic weed. 

C. G. G. J. VAN STEENIS. 
The Herbarium, Botanic 
Gardens, Buitenzorg, Java, N.E.I. 
June 18, 1938. 


1 Trop. Natuur, 1931, 20, 5. 
2 Natuurk. Tijdschr. Ned. Ind., 1936, 96, 132. 
3 Trop. Natuur, 1938, 27, 95. 
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The Distribution of Krishna Iyer's 
“Mean of Fisher’s ¢?”. 


Mr. P. V. Krisuna Iyer has published a 
rejoinder? to my comments*® on his paper 
“The Distribution of the Mean of Fisher’s 
# for Samples from a Normal Population ”’. 
Referring to the distribution of # in the case 
of samples of unequal sizes Mr. Lyer states 
in the last sentence of his reply : ‘‘ The distri- 
bution of this mean, as it involves only 
(p — 1) independent comparisons can be 
taken to be the one shown in the paper ’”’, 
and in fact the whoie point in his argument 
lies in this sentence. Unfortunately this state- 


.ment is incorrect as can be easily proved. 


Let me begin by re-stating the problem. 
We have p samples of sizes: m,, Mg, - - -, Mp, 
and means: %,, %,,---, Xp, respectively, 
coming from an unknown normal population. 
Let s,? denote the variance estimated from 


‘within samples’ with N — p degrees of 


freedom, where N = n, +m, +--+ + 
Mr. Lyer considers the expression 
y 
= (x, oy (1) 
P(p—1) & r:e+1 1 
Ny n, 


which is the mean of all [4p (p —1) in 
number] @’s that can be formed, and denotes 
it by # Writing Fisher’s ‘ Ratio of Varian- 
ces ’ as w we have 


— Nn; 2; (2) 
as 
(p — 1) , where = 
The distribution of w is known to be 
d 
w 

Const. bai 


— p) + (p-- 1) 
It can easily be seen that #@ is identical to 
w when n, = = mp and not other- 
wise. The distribution of 72 can be derived 
from that of w only in this case of equal- 
sized samples. But Mr. Iyer believes that 
the ® of the ‘ unequal case’ has the same 
distribution as # of the ‘ equal case ’, that is 
to say, the distribution in the former case is 
same as (3). ner 
Without troubling about the distribution 
of so cumbrous an expression as (1) it will be 
enough if we consider the first two moments 
of (1) given below :— 
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N—p—-1_ (p+1)(p —2)].. (4) 


N—p 
2(N — 


p(p — 1) 
8 nj Np 


P(p — 1)? + (mj + 


where 2 is taken over all values from 1 to 
p of i, j, k in such a way that i + j + k. 

From (3), on the other hand, we easily 
get 


N-—p 


Comparing (4) and (5) we find that though 
the first moments agree, the second moments 
of #2 and w are entirely different. There can 
now be no doubt that the distribution of (1) 
is different from (3). [It may be noticed, 
however, that if we put n, 
in (4) the two second moments coincide ; 
ye is as it ought to be because in this case 

= w.] 

I can now recall my comments : “ Mr. Iyer 
does not appear to have realised that nothing 
is known about the sampling distribution of 
what he calls @ in the case of unequal observa- 
tions. It is therefore absolutely useless for 
purposes of tests of significance.” 

K. RAGBAVAN NAIR. 
Statistical Laboratory, 
Presidency College, 
Calcutta, 
May 10, 1938. 


1 Proc. Ind. Acad. Sci., (A), 1937, 5, 528. 
2 Curr. Sci., 1937, 6, 290. 
3 7bid., 1938, 6, 392. 


Derris ferruginea Benth from Assam. 


Ir was reported,! in a previous article 
entitled ‘‘Occurrence of D. elliptica in 
India ’’, that a species of Derris, at that 
time believed to be D. elliptica, was found 
in the plains of Assam. Later on, doubts 
arose as to its correct identity and conse- 


quently the matter was reinvestigated, with 
the result that the so-called D. elliptica of 
Assam has now definitely been established 
as D. ferruginea Benth (Kew concurring). 
These findings negative the occurrence of 
D. elliptica in India. The analytical results 
given previously, therefore, refer to D. ferru- 
ginea and are of additional interest in so 
far that the occurrence of rotenone in this 
species has not been recorded before. 


This Indian species of wild Derris is 
sufficiently rich in rotenone (nearly 3 per 
cent.) and can be of value as an insecticide, 
both for home consumption and export 
purposes. Its distribution in Assam is, 
therefore, being published for the benefit 
of those interested in the commercial 
exploitation of this important vegetable 
insecticide. 


Forest Division Localities 


Sibsagar -| Kamalabari, Bakuba 
and Dikumer 

Nowgong .-| Doboka Reserve 

Lakhimpur .| Elemgmora, Bartagaon, 


Panigoa Reserve 
Khasi and Jaintia 


Hills -| Umsaw 
Goalpara .-| Haltugaon 
Darrang .| Charduar 


S. KRISHNAN. 
T. P. GHOSE. 
Forest Research Institute, 
Dehra Dun, 
June 29, 1938. 


1 Curr. Sci. , 1936, 4, 857. 
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REVIEWS. 


Progress of Science in India.—The Pro- 
gress of Science in India during the 
past Twenty-Five Years. Edited by 
B. Prashad. (Published by the Indian 
Science Congress Association, Calcutta.) 
Pp. lvi + 767. Price Rs. 5 (Paper Cover) ; 
Rs. 6 (Bound). 

During the last quarter of a century there 
has been a remarkable progress as regards 
scientific teaching and research in all 
parts of India. This period has synchroniz- 
ed with the foundation and growth of the 
Indian Science Congress, which celebrated 
its Silver Jubilee in the earlier part of the 
year. It was therefore a happy thought on 
the part of the authorities of the Science 
Congress to have undertaken the task of 
publishing the volume under review. The 
volume has been brought out with commend- 
able promptitude under the general editor- 
ship of Dr. B. Prashad, Director, Zoological 
Survey of India. Besides a valuable intro- 
ductory chapter by the editor, it contains 
17 other chapters written by the specialists 
in their respective fields. The various 
chapters have been contributed by Dr. 
W. A. Jenkins (Scientific Education), Princi- 
pal B. M. Sen (Mathematics), Prof. J. C. 
Ghosh (Chemistry), Mr. D.N. Wadia (Geology 
and Geography), Dr. W. Burns (Agriculture), 
Mr. F. Ware (Veterinary), Mr. Z. L. Kotha- 
valla (Dairy Husbandry), Rao Bahadur 
K. N. Dikshit (Archeology), Dr. B. 8. Guha 
(Anthropology), Dr.G. Bose (Psychology), 
Dr. H. Srinivasa Rao (Zoology), Mr. H. G. 
Champion (Forestry), Mr. W. C. Ash (Engi- 
neering), Lieut.-Col. 8. L. Bhatia (Physio- 
logy), Sir U. N. Brahmachari (Medical), 
Prof. M. N. Saha (Physics) and Prof. 8. P. 
Agharkar (Botany). : 

It will be seen from the above that the list 
of contributors includes some of our leading 
authorities and their names are a guarantee 
of the high quality of their work. All the 
contributors have taken pains to present full 
and useful summaries of the work done in 
their respective fields. An examination of 
the book in detail shows that not only has 
full justice been done to the high lights in 
Science, such as Bose, Ray, Ramanujan, 
Raman, Saha and Sahni, but the work of 
the humble camp followers has also been 


duly noticed. Most of the chapters are 
provided with useful bibliographies. The 
book is a mine of useful information relating 
to the achievements of Indian scientists and 
is sure to prove a vade-mecum to all scientific 
workers. 

The editor and the contributors deserve 
to be warmly congratulated on their co- 
operative effort in producing such a highly 
useful volume. 

B. L. B. 


The Adrenal Cortex and Intersexuality. 
By L. R. Broster, Clifford Allen, 
H. W. C. Vines, Jocelyn Patterson, Alan 
W. Greenwood, G. F. Marrian and G. C. 
Butler. With a Foreword by Sir Water 
Langdon-Brown. (Chapman and Hall, 
Ltd., London), 1938. Pp. xii + 245. Price 
15s. net. 

The book is undoubtedly a solid contri- 
bution, extending our knowledge of some 
of the obscure biological phenomena re- 
sulting in distressing manifestations, such 
as feminine virilism, masculine feminism, 
absence or disppearance of procreative in- 
stincts in either sex, and the failure of 
development of genital organs to their 
functional proportion. These vagaries of 
human nature provide a field for investi- 
gation far beyond the compass of a single 
study, and therefore the problem has been 
approached from the clinical and surgical, 
psychological, pathological and biochemi- 
cal aspects. The whole subject, till the 
researches of Dr. H. W..C. Vines were made 
known, was surrounded by speculative 
controversies, and the demonstration of the 
presence of a specific substance, strongly 
fuchsinophil, in the adreno-cortical cells 
of patients afflicted with virilism, rendered 
progress along other lines of investigation 
possible and rapid. Any departure from 
normal development, apart from the dis- 
tress caused to the unfortunate victims, 
must have a far-reaching effect on social 
problems, and therefore the interest of 
the book is not confined to the medical 
profession, but must necessarily extend to 
the community in general. 

The book is divided into two parts. The 
first part is devoted to the clinical study 
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of the adreno-genital syndrome under cli- 
nical and surgical, and psychological aspects 
and the second part deals with the scienti- 
fic study of the adreno-genital syndrome 
under pathological and biochemical aspects. 

The results obtained under each head 
point to the existence of a chain of physio- 
logical links connecting the hypothalamus, 
pituitary, suprarenal and sex glands, and 
any departure in the function of any one 
of the first three structures, produces 
imbalance of the last and the consequent 
abnormal manifestations. Normal develop- 
ment and functions must therefore depend 
upon the maintenance of the balance of 
physiological power among these co-ordi- 
nating endocrine bodies, and hyperplasia 
or hypersecretion of any one of them leads 
to distressing alterations of the psycho- 
somatic organisation. These maladies are 
therefore capable of being terminated by 
surgical and psychological treatment. 

In the case of female virilism Dr. Broster, 
who has given a complete account of his 
technique and results of unilateral adrenalec- 
tomy, has established that “‘ the surgery of 
the adrenal gland in virilism coincides with 
our conceptions of the other glands in the 
endocrine series, that a hypersecretion of the 
two glands can be controlled by means of 
the removal of one, and there is as yet no 
clinical evidence that the remaining gland 
hypertrophies sufficiently to cause a return 
of the condition’’, The results of opera- 
tion have been to restore the patients to the 
normal feminine characters with the return 
of the capacity for sexual life. 

The phenomenon of intersexuality has a 
profound biological significance. The deter- 
mination of sex is only a pattern of chromo- 
somal endowment, on which the pituitro- 
adrenal mechanism has a direct control. The 
physical side of the individual sexuality is as 
complicated as the psychical side, because 
the seat of emotions—hypothalamus—is 
closely connected with one of the most 
important glands—the pituitary body. Dr. 
Allen who has investigated cases of perver- 
sions which form the body of adreno-genital 
syndrome, and who has pursued a new line 
of enquiry, has achieved important results 
by showing the close relationship of the 
psychic element with physical abnormality. 
Dr. Broster’s patients have been psychologi- 
cally studied by Dr. Allen and the table 
and description of cases (pp. 74-131) show 
the dependence of sexuality on endocrine 
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and psychic factors—glandular dysfunction 
producing mental maldevelopment. 

Perhaps Dr. Vines’s histological investiga- 
tion of the adrenal cortical tissue (an account 
of the Ponceau-Fuchsin Stain method adopted 
by him found on pp. 139-40) of all the cases 
of virilism, has given us a rare insight into 
the wtiology of aberrations. The results 
of pathological investigations have led to 
the enunciation of the general principle 
“that the occurrence during the early 
fortal life of the female of a short period of 
androgenic and heterosexual development 
of cortical origin introduces an element of 
instability which is rare in the male. Fur- 
ther study led to the suggestion that in 
normal development, the adrenal cortex 
plays the part of bisexual accessory sex 
gland which is active throughout life, and 
that it secretes both androgenic and cestro- 
genic harmones under the control of the 
pituitary”. Perhaps the next step in the 
investigation will be to incriminate the 
sympathetic system in the production of 
the abnormal sexual variations of the kind 
of intersexuality. The biochemical investi- 
gations of Dr. Patterson and Professor 
Marrian have shown the occurrence of 
‘free’ and ‘bound’ male harmone in 
the urine of the patients, and to the isolation 
of a new substance, peregnane 3-17-20 
triol (C,,H,,0,) from the urine of typical 
virilism cases. 

The book is profoundly interesting and 
important. Its chief merit lies in opening 
up new fields of investigation in a branch 
of knowledge, to which the contributions 
of the authors will always remain permanent 
and inspiring. 


Season of Birth, its Relation to Human 
Abilities. By Ellsworth Huntington. 
(John Wiley & Sons, New York; 
Chapman & Hall, Ltd., London), 1938. 
Pp. vii + 473. Price 17/6. 

The book attempts to establish the 
foundations of a new branch of science, 
“ Climatological Basis of Human Progress ”’ 
and for this purpose the author, who has 
done considerable investigation in statistics, 
assures the readers that he has discovered 
a new theory of far-reaching importance. 
The statistics reveal a close relationship 
of birth and climate, and it is possible for 
climatic conditions to influence the path 
of human progress. It is pointed out that 
the human species during the ice age 
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acquired a mechanism of adjustment to 
climatic changes and this mechanism having 
a survival value must have determined the 
reproductive periods. The author deduces 
from his researches that the sexual rhythm 
coincides with what he calls the physical and 
mental optimum temperatures, the former 
favouring coneeption and the latter promoting 
the health and longevity of the new-born 
infants. Attempts to establish favourable 
months for the birth of geniuses (January, 
February or March) from an exhaustive 
study of their dates of birth, have also 
shown that during these months an equal 
number of idiots and imbeciles were born. 
The study of school children in America 
shows that children born in September 
and October have a comparatively higher 
1.Q. than those born at other seasons, the 
1.Q. being lowest in the case of those born 
in January and February. According to 
the author who has gathered his statistics 
from American archives, the physical opti- 
mum temperature is the average of 60° 
to 65° F. and the mental optimum tempera- 
ture is the average of 39° to 54°F. Having 
established these two mean temperatures, 
he proceeds to elaborate his thesis that it 
is the most favourable temperature to 
promote the general metabolic activity and 
glandular function. It is noted that the 
brain does not function as well as other 
organs at certain temperatures and the 
optimum of the latter may not be the 
optimum of the former. The author has 
an explanation for this apparent anomaly. 
In the case of lower animals the periods 
of vegetative and reproductive functions 
follow a cycle which closely synchronises 
with the seasonal cycle. These periods 
depend upon the presence and abundance 
of food, freedom from enemies, the reaction 
of the nutritive phase on the liberation of 
sex harmones and the emotional impulses 
leading to sex congregation. Perhaps the 
subhuman races and primitive man of the 
glacial epoch must have been subject to 
the laws which still govern the vegetative 
and reproductive phases of animals, but 
how far is the modern American gentleman 
removed from his remote ancestor,—in the 
matter of food, dress, tastes, habits, and the 
progress of this gentleman has been rendered 
possible by his success in the efforts to 
control his natural environment. He is 
at present engaged in creating artificial 
climates, so as to secure comfort and health, 


independently of the natural cycles. Man’s 
conquest over* nature has been a triumph 
of his mind. Assuming that temperature 
has a profound influence on glandular 
activity and that there are definite seasons 
for conception and birth in human society, 
it must be remembered that the temperature 
conditions (including humidity and sun 
light) which governed the metabolism and 
reproduction of primitive man are totally 
different from those prevailing in a Modern 
City like New York or London. What is 
the effect of the presence of dust, odours 
and poisonous gases on the temperature 
of the air? What about the great irriga- 
tion projects and the policy of deforesta- 
tion ? 

Apart from all this, we know that con- 
ception in the case of animals follows the 
onset of menstruation,—a phenomenon 
which has definite periods, separated by 
long intervals. These intervals among men 
are abridged to less than a month and 
recurrence of such periods involves the 
natural consequences. In the animals the 
coincidence of the appearance of heat with 
a particular season, would seem accidental 
and in man the periods occur normally 
throughout the year. If the greatest number 
of births should occur in particular months, 
can it be supposed that the optimum 
physical and mental temperatures have 
determined the number or that seasons 
exercise some mysterious effect on the birth 
of geniuses and idiots? Is it supposed that 
a certain season favours the fusion of 
germinal cells more effectively than another 
when germinal cells are available through- 
out the year for impregnation ? 

We are not disposed to question or mini- 
mise the influence of climatic conditions 
on human birth rate, but we should imagine 
that these conditions alone cannot offer a 
satisfactory explanation of phenomena such 
as the greatest number of births in particular 
months or the appearance of the largest 
number of eminent men or mental defi- 
cients in certain seasons. They depend 
upon other biological factors for the optima 
of one nation may not be the optima of 
another and the physical and mental 
optimum temperatures of the author cannot 
have universai validity. The influence of 
climate on the reproductive activities of 
animals is exerted indirectly through the 
production of proper and adequate food 
supply and as civilisation progresses, the 
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share that temperature had in shaping the 
procreative phase of primitive man must 
necessarily diminish. 

We may not agree with all the arguments 
of the author in supporting his theory which 
is certainly entitled to respect. The author 
does not entirely depend upon statistics 
for its formulation. We have no doubt 
that the book will be widely read. Its 
doctrine is stimulating and novel, perhaps 
daring in its originality, but throughout 
the author conforms to the logical method 
of developing his propositions. When 
researches on these lines are undertaken 
in other countries, perhaps the theory of 
optimum temperatures in relation to births 
may become a scientific generalization. 


Physics in Industry: Magnetism. (London: 
The Institute of Physics. Published by 
the Physical Society, London), 1938. 
Pp. 102. Price 4sh. 10d. 

During the past several summers, the 
Manchester and District Branch of the Insti- 
tute of Physics has been arranging conferen- 
ces on important problems involving appli- 
eation of physics in industry. A branch of 
physics in which rapid progress has been 
made is usually chosen and a series of talks 
is arranged from those well qualified to 
speak with authority. An account is given 
in this book of the conference on ‘Magnetism,’ 
held in July last year in Manchester. 

As Prof. W. L. Bragg aptly remarks in 
his Foreword, magnetism is a particularly 
suitable subject for discussion. The interests 
aroused by this subject are extensive and 
offer a close link between the universities 
on one side and industry on the other. 

The book contains the summaries of six 
principal lectures delivered during the Con- 
ference. In the first lecture, Prof. Mott 
deals with the electron theory of magnetism. 
A brief qualitative explanation of the Bril- 
louin zone theory is offered and the condi- 
tions for ferromagnetism are deduced. The 
next lecture by Mr. Richer of Messrs. John 
Lysaght, Ltd., Newport, deals with the 
difficulties in the attainment of magnetic 
saturation with electrical sheet steel. The 
hysteresis losses in silicon steel due to the 
presence of small quantities of carbon and 
sulphur and also due to eddy currents and 
grain boundaries are outlined and the possi- 
bility of further improvements in the mag- 
netic performance of electrical sheet material 
is considered, Dr, Dannatt of the Metro- 
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politan Vickers Electrical Co., Ltd., presents 
in the third lecture, a clear and concise ac- 
count of the influence of magnetic materials 
on the design of power plant. In the fourth 
lecture, Dr. Stoner summarizes the main 
characteristics of the magnetization curves 
of ferromagnetic materials. Mr. Oliver of 
the Permanent Magnet Association, Sheffield, 
gives in the next lecture a summary of recent 
work on permanent magnets which are in 
such great demand to-day in the radio 
industry and in the construction of electrical 
measuring instruments. In the last lecture, 
Dr. Bradley and Dr. Taylor deal with the 
relation between atomic arrangement and 
magnetic properties. X-Ray studies on Prof. 
Mishima’s new alloy Fe,NiAl show that its 
remarkable magnetic properties are obtained 
only when the molten alloy is cooled at such 
a rate that the iron atoms are held apart 
from joining together to form islands. 

On perusing the book, one cannot help 
recording a feeling of admiration towards 
the Japanese investigators working under 
the inspiration and guidance of Prof. Honda 
for their extensive and valuable research on 
the ferromagnetism of metals. 

Great credit is due to Dr. Sykes for the 
able manner in which he has edited the 


series. 
S. R. R. 


Spectroscopy in Science and Industry. 
Proceedings of the Fifth Summer Con- 
ference on Spectroscopy and its Applica- 
cations. (Chapman & Hall, Ltd., London), 
1938. Pp. vii +134. Price 1 sh. 

The publication under review is a compila- 
tion of twenty-nine papers that have been 
presented before the conference on Spectro- 
scopy and its Applications, held during July 
1937 at the Massachusetts Institute of 
Technology. Some of the papers are follow- 
ed by abstracts of discussions. The papers 
deal with applications of spectroscopy to a 
variety of subjects such as experimental 


technique ; analysis of samples of iron, steel, 


caustic liquors, skin, urine, pigments and 
gland secretions ; structure determinations ; 
rates of reaction; equilibrium in gaseous 
systems, light sensitivity in seeds and plants, 
ete. Ten of these papers are mainly con- 
cerned with the problems relating to the 
technique to be adopted and the accessories 
required in a laboratory of applied spectro- 
scopy. Four papers are devoted to the 
analysis of samples of iron and steel, Most 
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of the other papers deal with the possibilities 
of utilising spectroscopic methods as tools 
for solving some biological and physiological 
problems. 


S. BHAGAVANTAM. 


Outlines of Methods of Chemical 
Analysis. By G. E. F. Lundell and 
James Irwin Hoffman. (John Wiley & 
Sons, Inc. New York, Chapman & Hall, 
Ltd., London), 1938. Pp. xi+250. Price 
158h. 

This book is intended to be a companion 
volume to Hillebrand and Lundell’s well- 
known treatise Applied Inorganic Analy- 
siz. The authors have endeavoured to 
present systematic methods of chemical 
separations and analysis rather than the 
determinations of elements when they occur 
alone. 

The first part consists of three chapters 
dealing with the occurrence of elements and 
their classification. Adequate reference is 
also made to the composition of the well- 
known minerals and also of the ceramic, 
ferrous and non-ferrous materials. 

The second part covers all the important 
methods for separating the elements. In 
the reviewer’s opinion, this is the most 
valuable portion of the book as it presents 
at a glance all the facts in a most impressive 
manner. 

The third part deals with methods for 
determining the elements which include the 
usual gravimetric methods employing in- 
organic and organic reagents as well as 
volumetric methods based on (1) acidimetry 
and alkalimetry, (2) oxidation and reduc- 
tion, (3) iodimetry and iodometry. Poten- 
tiometry, electrolytic methods, colorimetry 
and spectrochemical methods are also briefly 
described. 

The fourth part presents diagrammatic 
outlines of methods of analysis of commercial 
materials such as limestone, feldspar, 
bauxite, steel, brass, bronze, etc. 

The fifth and the last part deals with the 
evaluation of the accuracy and precision of 
the results obtained during analysis. 

This book is a very valuable addition to 
the existing text-books on analytical chem- 
istry and it can be most heartily recommend- 
ed to every one interested in the subject. 


K. R. K. 
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Direct and Alternating Current Potentio- 
meter Measurements. By D. C. Gall, 
(Messrs. Chapman & Hall, Ltd., London), 
1938. Pp. xiv + 231. Price 15sh. net. 
This book forms the fourth volume of a 

series of monographs on Electrical Engineer- 

ing edited by H. P. Young. There is 

a Foreword by 8S. P. Smith. 

The first five chapters are devoted to the 
description and use of the D.C. potentio- 
meter. The sixth chapter deals with the 
polar types of A.C. potentiometer and the 
seventh with the co-ordinate type of A.C. 
potentiometer devised by the author. A de- 
scription is given of the circuit and its com- 
ponents and the methods of standardisation 
and phase splitting. Methods of setting up 
and using the instrument are described to- 
gether with precautions to be taken. The 
effects of harmonics, stray magnetic fields 
and variation of frequency are mentioned. 
The next four chapters deal with the uses of 
the A.C. potentiometer. Calibration of am- 
meters, voltmeters and wattmeters is dealt 
with. Description is given of the methods 
of measuring iron-losses, mutual impedance, 
ratio and phase angle errors of current and 
potential transformers and the distribution 
of potential in geophysical prospecting. The 
twelfth chapter deals with the factors govern- 
ing the choice of a potentiometer circuit. 
Effects of leakage, stray capacitance and 
magnetic fields are discussed and methods of 
eliminating these effects are snggested. The 
next chapter deals with the representation 
of alternating currents by complex quantities 
and the book ends with a historical note on 
potentiometers. 

The book is immensely useful to those 
engaged on potentiometry. Difficulties en- 
countered in using the A.C. potentiometer 
are well brought out, possible sources of error 
are mentioned and methods of eliminating 
these are indicated. “a 

B. J. B. 


Colloid Chemistry—Principles and Appli- 
cations. By Jerome Alexander. (Chap- 
man & Hall, Ltd., London), 1937. Fourth 
Edition. Pp. xviii + 505. Price 22/-. 
The book under review is. the enlarged 

edition of the author’s well-known book 

that appeared nearly a decade ago. Its 
well-merited polpularity is as much due to 
the able manner in which the subject-matter 
is presented as to the wide range of subjects 
it envisages. Every student of chemistry 
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knows that the ramifications of colloid 
chemistry are wide but even the most versa- 
tile among them has to study the pages of 
Alexander’s Colloid Chemistry, to ascertain 
for himself how wide they are. 

The first 8 chapters deal with the general 
principles of colloid chemistry and include 
classification, preparation and properties of 
colloids. Under practical applications, cover- 
ing some 8 chapters and 140 pages, the author 
has dealt with a variety of subjects including 
chemical warfare and confectionary and the 
eminently readable manner in which the 
facts are presented makes the book at 
once interesting and valuable. Chapters 
17-23 deal with the réle of colloids in bio- 
logy and medicine. The presentation of 
the subject in these chapters is even more 
fascinating. The chapter on Genetics (Chap- 
ter 19) will do credit to any text-book on 
the subject. One hardly realises that he is 
reading a book on colloids until the question 
of factors influencing development is taken 
up for discussion !! » 

Books of this type are rare and for the 
general reader, the book presents a wealth 
of information which he can gather without 
much exertion. The study provides a liberal 
education and the book is recommended to 
the University student who is generally 
text-book minded and often is prone to over- 
look the fact that mental barriers arising 
from scientific specialisation, are only artifi- 
cial. The book is particularly recommended 
to teachers who will find in it a logical presen- 
tation of experimental facts. Adequate 
emphasis is laid on the application of the 
principles of colloid chemistry in the fields 
of pure science and technology. 


The Travancore Tribes and Castes, Vol. I. 
By L. A. Krishna Iyer, M.A. (Government 
Press, Trivandrum), 1937. Pp. xxi + 277. 
Price Rs. 7. 

This book contains survey accounts of 
seven of the backward tribes or communities 
of Travancore State. They are the Kanik- 
kar, Malankuravan, Malapantaram, Mala- 
pulayan, Malayarayan, Malavedan and 
Mannan. The prefix, Mala (hill), is found 
in the names of five of the tribes, but why 
it does not occur with the names of the 
other two seems to be an intriguing question. 
In dress and in speech some of the tribes 
appear to be of Tamil extraction, and this 
inference is supported by their tribal myths 
and traditions, but as in other regions of 
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the Ghat area, there is here also the super- 
imposition of Kerala culture on the simpler 
culture of the tribes proceeding at a rapid 
pace along with the economic penetration 
of the people of the low country into the 
territory of the “kings of the forest”. 
How the less differentiated tribal culture 
reacts to the newly introduced influences 
is, of course, the chief point of theoretical 
as well as practical importance in this study. 
On the administrative side, the tribes pre- 
sent a difficult problem but the author has 
made it clear that uncontrolled changes 
and contacts with ‘civilization’ are not 
in the interests of the Travancore tribes as 
of other backward communities in other 
parts of the world. It is however gratifying 
to learn that many of the tribes are increas- 
ing in numbers and are getting Hinduised. 
Dr. J. H. Cousins who contributes a preface 
hopes ‘that these tribes will also benefit, 
at least psychologically if not in a more 
direct manner, by the temple entry pro- 
clamation of H. H. the Maharaja of Travan- 
core. 

The author has presented his data 
at the observational level in the manner 
of the ethnographic survey volumes pub- 
lished for the British Indian provinces over 
three decades ago. The ethnographic 
material published in this volume will 
provide the basis for detailed analytical 
studies of the tribes, which, we hope, the 
author will undertake. 

A. ATYAPPAN. 


Le Nutrition, Parts iii, iv, v, vi and vii. 
(Actualites Scientifiques et Industrielles. 
. Nos. 557-561, Herman et Cie, Paris.) 

(1) Le Soja et Son Role Alimentaire. 
By Jean Bordas. Pp. 32. Price 8 fr. 


(2) L’Utilisation Alimentaire de La 
Cellulose. By M. Mangold. Pp. 38. 
Price 8 fr. 


(3) Le Probleme du Pain—Les methodes 
d’ Appreciation de la Valeur Boulangere 
Des Farines et des Bles. By Raymond 
Guillemet. Pp. 60. Price 12 fr. 

(4) Le Probleme du Pain—La Fermenta- 
tion Panaire. By Raymond Guiilemet. 
Pp. 100. Price 20 fr. 

(5) La Consideration du Poids Vif Dans 
Les Etudes d’Alimentation. By Raoul 
Gouin. Pp. 23. Price 7 fr. 

Of these short monographs on subjects 
connected with nutrition the one on the soya 
bean will be of most interest to Indian 
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workers. The author gives full chemical 
analysis of many varieties and discusses the 
ways in which the pulse may be used 
as a food for both men and animals. The 
total production in various countries of the 
world is given. It is pointed out that the 
soya-bean is not cultivated widely either in 
France or in the French Colonies, and it is 
suggested that its extended use should be 
considered by all local Agricultural Research 
Stations. 
R. P. 


An Introduction to Geology. By A. B. 
Trueman, D.8c., F.G.8. (Thomas Murby 
& O©o., London), 1938. Pp. xvi + 258. 
Price 4s. net. 

A Committee of the British Association 
recently discussed the place of Geology in 
a scheme of education for the young, and the 
claims of the subject for being included in 
all school courses either as an independent 
subject, or as part of a scheme of instruction 
in ‘General Science’, or in connection with 
courses in Geography, have been eloquently 
and convincingly set forth in their Reports. 
Accordingly quite a number of schools in 
England have already introduced Geology in 
their courses, and there is no doubt that 
many more will soon follow. We hope it 
will not be long before the educational 
authorities in India will also adopt the recom- 
mendation of the British Association Com- 
mittee and give Geology its proper place in 
our scheme of scientific education; for 
“involving as it does long excursions into 
space and time, Geology is a subject pecu- 
liarly fitted to stimulate scientific imagina- 
tion, which is the very essence of the highest 
education ”’. 

The present Introduction to Geology, by 
Prof. A. E. Trueman, has been prepared on 
the lines approved by the British Associa- 
tion Committee, and is intended for the 
young High School student who is just 
beginning to learn Geology. In the course 
of about 250 pages, the book deals in an 
elementary way with the whole range of the 
subject. The illustrations are mostly dia- 
grammatic ; but considering that the book 
is meant for the young student who is just 
being introduced to the subject, this is 
certainly an advantage, since such di 
can be made to illustrate very clearly the 
geological phenomena, which it is intended 
the young reader should properly under- 
stand. The treatment of the subject-matter 
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‘is throughout exceedingly clear and lucid, 
and the suggestions for Practical Work given 
at the end of each chapter form a very 
valuable feature of the book, and will greatly 
assist the teacher in making the subject more 
interesting and popular. On the whole, the 
book serves to give an excellent ‘ introduc- 
tion’ to Geology, not only to the young 
student who may later proceed to specialise 
in the subject, but also to the general reader 
who desires to know the scope and methods 
of Geology, as a science. 


L. Rama RAo. 


——_ for Senior Schools—Book I. By 

M. R. Lambert. (Macmillan & Co., Ltd., 
London), 1937. Pp. 158. Price Re. 1-10-0 
or 28h. 9d. 

With the realisation of the fact that the 
essentials of Biology form an integral part 
of the training of every child, a large number 
of books have come to: be written for the 
use and guidance of children. The book 
under review intended for an eleven-year old 
child is the first of a series of three and the 
portions included in it are expected to be 
eovered in a year. A refreshingly novel 
method of introducing the subject is used, 
the child being asked in the first few pages 
to make the acquaintance of a familiar plant 
and an animal. The examples chosen, the 
dog and the butter cup are essentially those 
with which the English child is more familiar 
and the author, instead of plunging directly 
into technical lore regarding the differences 
between plants and animals in the first 
chapter of the book as is common in most 
books on Biology, gently takes the child 
through everything that a plant or an animal 
does and finally reveals to the eager mind the 
important characters of the two groups of 
living beings. This essential fact of good 
teaching—from the familiar to the unfamiliar 
—is seen throughout the book and is the 
outcome of the experience of an actual 
teacher, which the author is. The intro- 
duction of a few simple but highly convincing 
experiments help to sustain the interest of 
the child throughout. The examples of 
the plants and animals chosen are such as 
to make the book useful to English children 
and it leaves behind a desire for a similar 
book for use in Indian schools. 

B. R. 8. 


rent 
nce 
pid 
ion 
the 
2 
ure 
ces 
cal 4 
dy. 
re- 
has 
not 
her 
ing 
ed. i. 
ace 
fit, 
ore 
an- 
ata 
ner 
1b- 
ver a 
hic 
vill 
cal 
the 
vii. 
es. 
re. 
La 
re 
nd 
ta- 
et. 
ns 
pul 
ots 
ya 

. 


30 


Erosion and Sotl Conservation 


Current 
Science 


Erosion and Soil Conservation.* 


REAT BRITAIN is one of the few 
parts of the world where accelerated 
soil erosion is not of first class importance 
in land management. Elsewhere the uneven 
distribution of rainfall and the severity of 
sudden storms, falling on any land whose 
surface has been laid bare by the destruc- 
tion of the natural plant cover, cause the 
surface soil to be washed away. If this 
goes on unchecked it is later followed by 
the formation of gullies which cut deep into 
the higher ground, and in time the natural 
level of the underground water-table is 
disturbed because of these newly dug 
channels draining the land to a deeper 
level. Blocks of land are thus left isolated 
by the spread of gullies, and these plateaux 
are in time reduced and cut away by the 
accelerated run-off from their own surfaces. 
Erosion of this type is not confined to 
countries of heavy rainfall, in fact the 
damage is most severe when storms come 
at long intervals between periods of drought, 
because under such conditions nature can 
produce only a thin covering of plants, 
whereas with a better distributed rainfall 
the plant cover is denser and protects the 
soil more effectively. Herein lies the secret 
of the British Isles’ immunity from serious 
erosion danger. 

Because this problem is not of any great 
importance in their homeland, soil scientists 
and land workers trained in Britain have 
probably been slow co recognise the symptoms 
of this condition in other countries, but 
soil scientists and forestry officers in many 
of the colonies and dependencies of the 
Empire have been wrestling with soil erosion 
in various forms for many years past. They 
were inclined to treat them as purely local 
problems until they realised that workers in 
many other countries were confronted with 
very similar conditions. Since the formation 
by the Federal Government of a Soil Con- 
servation Service in 1933, American ex- 
perience has produced a large amount of 
written matter dealing with both wind and 
water erosion. This is ably summarised in 
the book under review in a space of 50 pages, 


* Erosion and Soil Conservation. By G. V. Jacks and 
R. O. Whyte. Bulletin No. 25 of Herbage Publication 
Series, Imperial Bureau of Pastures and Forage — 
Aberystwyth, 1938, Pp. 206. Price 5 shillings. ( 
published as Technical Communication No. 36, Imperial 
Bureau of Soil Science, Harpenden.) 


and the remaining 150 pages are devoted 
to shorter summaries for all the other coun- 
tries for which reliable information was 
forthcoming. Itis therefore of great value 
in bringing up-to-date our knowledge of 
countries such as South and East Africa, 
Australia, and Ceylon, about which Indian 
workers already have some information. It 
is even more useful in giving us a picture of 
the condition in other countries for which 
information is not so readily available, such 
as Russia, Italy, Turkey and China. 

The summary for India is naturally the 
one which interests us most. In the space 
of 9 pages a very fair statement of the ero- 
sion problem, its prevalence in the various 
provinces, its disastrous consequences to the 
rural population, the painfully few attempts 
so far made to meet the situation, and the 
various proposals put forward by specialists 
who recommend more drastic action. For 
the benefit of many who are frightened at 
the heavy expenditure which they imagine 
is inevitable, the following is quoted : 

“No remedy is likely to succeed without 
careful education and instruction of the 
Indian cultivators in better farming, parti- 
cularly terracing, and in the care and feeding 
of cattle. Practical demonstration would 
involve very considerable financial assistance 
from governments. On the other hand, the 
proper control of grazing grounds, and the 
encouragement of sound fodder practices, 
leading eventually to the numerical limita- 
tion of cattle, can be developed and en- 
couraged by a relatively small staff of officers 
with a practical farming knowledge and 
some gift for this form of publicity work. 
This has already been taken up in the 
Punjab and has cost Government little more 
than the pay of the officers so employed... . 
In many parts of India, indeed, the high 
cost of loans and the impossibility of getting 
any immediate economic return from re- 
claiming very poor and badly eroded land are 
seriously impeding soil conservation work. 
‘Self-help’ projects on a community basis 
in the villages appear to be the most hopeful 
solution for farm lands....Constructive 
work, however, can only be done on a self- 
help basis of free labour, because Govern- 
ment cannot afford to undertake it.” 

The question of suitable legal action is 
also touched upon: ‘Control in the less 
accessible areas is difficult owing to the 
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Government’s aversion to interfere with hill 
tribes occupying the main catchment areas. 
Some catchments are in native States, 
under a varying intensity of political control 
...-In view of the damage done to some 
estates by silt deposition from others, it is 
felt that a strong case could be made for the 
legal enforcement of erosion control in the 
interest of the whole community....The 
desirability of some form of legal control, 
particularly in catchment areas which are of 
vital importance to the whole community, is 
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illustrated by the conditions in the Uhl 
valley (Kangra District, Punjab), the 150 
square mile catchment of a large hydro- 
electric project.” 

This very cheap but well-produced book 
is an essential for all those connected with 
any form of land use, be it live-stock, farm 
crops, or plantations, and should be in the 
hands of all who pride themselves on taking 
a broad interest in their country’s welfare. 


R. MacLAGAN GORRIE. 


ASTRONOMICAL NOTES. 


Planets during August 1938.—Venus will 
continue to be conspicuously visible in the 
western sky in the early part of the night. 
On August 28, the planet will be very close 
to the Moon and on August 31 it will approach 
the bright star Spica (a Viriginis mag. 1-2) 
to an angular distance of only half a degree. 
Mercury also can be seen as an evening star 
for a part of the month, before it reaches 
inferior conjunction with the sun on August 
28. Mars rises only a little before the sun 
and will still be too ciose to it to be easily 
visible. 

The two major planets Jupiter and Saturn 
will be in favourable positions for observa- 
tion during the month. The former will be 
in opposition to the Sun on August 21 and 
is practically visible throughout the night. 
Saturn, after passing one of the stationary 
points of its orbit on August 1, will move in 
a retrograde direction in the constellation 
Pisces. The ring ellipse can be seen con- 
siderably widened, the major and minor 
axes being 43” and 8” respectively. Uranus 
is visible in the early hours of the morning 
near the meridian; it is situated in the 
constellation Aries about three degrees 
to the south-west of the fourth magni- 
tude star 8 Arietis. The occultation of 
% Virginis (magnitude 4-9) by the Moon on 


August 28 will be visible in India ; the age 
of the Moon being only 4 days at the time, 
the phenomenon can be observed even with- 
out optical aid. 

Gale’s Comet.—The ephemeris computed 
for the comet indicated that the object would 
be getting brighter after its discovery on 
May 1; but contrary to expectation, sub- 
sequent observations show that the comet 
has become distinctly fainter, on May 9 the 
estimated brightness was of mag. 11 and by 
May 31 it had declined to mag. 13. Its 
period is found to be 11 years and 4 days. 

A Star Cluster in Sculptoris.—In Har- 
vard Bulletin, No. 908, Dr. H. Shapley gives 
a description of a peculiar star cluster that 
was photographed at the Boyden station of 
the Harvard Observatory. The cluster is 
about half a degree in diameter, of the 
globular type without central condensation, 
and is situated about 2° south of o Sculptoris, 
a fifth magnitude star. From a detailed 
study of counts of stars in the region as well 
as other available data, the object appears 
to be a supercluster of somewhat remarkable 
characteristics. The dimensions are com- 
parable to those of the galaxy and the cluster 
probably represents a stellar system of a new 
type in intergalactic space. 

T. P. B. 


The Austrian “ Anschluss ” and Science in India. 


recent change in sovereignty in 
Austria has necessitated the immedi- 
ate emigration of a substantial number of 
prominent scientists, which include two 
Nobe] Laureates, Professors Hess and Lewi. 
These migrations afford an opportunity 
for other countries, endowed with vision 
and foresight, to extend their hospitality 
to these men and enrich the country’s 
scientific talent by “transfusion of new 
blood”. England, with its high traditions 


for intellectual freedom, has always been 
the first to take advantage of such situations 
and we know that the best of the Jewish 
scientists who had to leave Germany 
5 years ago were quickly absorbed by 
Britain. America too has been equally 
generous and farsighted ; but India at that 
time lost a great opportunity. Now that 
@ similar situation has arisen, it is suggested 
that India should take advantage of it. 
M. 8. 
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CENTENARIES 


By 8. R. Ranganathan, M.A., L.T., F.L.A. 
( University Librarian, Madras) 


Dulong, Pierre-Louis (1785-1838.) 


IERRE-LOUIS DULONG, a celebrated 
French scientist, was born at Roven, 
February 12, 1785. Having had his early 
education at the Polytechnic School, he 
applied himself to the study of medicine. 
At the close of his educational career, he 
practised for some time as a surgeon in one 
of the poorest quarters of Paris. As he not 
only treated the poor free of charge, but also 
bought medicine for them, he found his 
vocation too expensive. Attracted by the 
brilliant researches of Sir Humphrey Davy, 
Dulong decided to devote himself to 
Chemistry. He was fortunate to get appoint- 
ed as a pupil-assistant in Berthollot’s Labo- 
ratory. b 
CONTRIBUTIONS TO CHEMISTRY 
His progress was such that in a few years 
he made a variety of important discoveries. 
While working with the chloride of nitrogen 
(discovered by him), his first knowledge of 
its nature was obtained from a frightful 
explosion, which destroyed almost all his 
apparatus and deprived him of the use of an 
eye and two fingers. This unfortunate 
accident did not however abate his ardour 
for research. In 1815 he demonstrated the 
true nature of nitrous acid and later he 
extended the number of acids formed by 
phosphorus from two to four. 


CONTRIBUTIONS TO PHYSICS 


Dulong is perhaps best known for his 
contributions to Physics,—particularly for 
the important generalisation on the heat 
capacity of an element, which has immortal- 
ised his name with that of his co-worker, 
Petit. In 1819 Dulong and Petit, following 
the technique of Black in measuring specific 
heats of the various elements, came upon the 
important generalisation that the product 
of atomic weight (in grams) and the specific 
heat of an element is a constant (nearly 6). 
Dulong had also done some work relating 
to Newton’s Law of Cocling and the com- 
parison of different kinds of thermometers. 
His memoir (1818) on the law of cooling 
received the approbation of the Academy of 
Sciences. He also took an important part 
in the researches made by order of govern- 
ment on the elastic force of steam at high 


temperatures and verified the law of Mariotte 
up to twenty-seven atmospheres. 
THE HANDICAPS OF His TIMES 

During Dulong’s time, France was a 
great centre for experimental research. 
And yet, in the words of Welch, France was 
long in supplying her scientific men with 
adequate laboratory facilities. Barnard, 
that prince of experimenters, worked in 2 
damp, small cellar, one of those wretched 
Parisian substitutes for a laboratory which 
he has called “‘ the tomb of scientific investi- 
gators’’. But in spite of this, French 
scientists investigated and taught with 
enthusiasm. Dulong himself expended near- 
ly all his wealth on apparatus. 

Dulong published twenty-three papers 
including eight joint ones. He died at 
Paris, July 19, 1838. 


Zeppelin, Ferdinand (1838-1917) 


Count ZEPPELIN, German airship 
investigator, was born at Constance in 
Baden, July 8, 1838. He received a com- 
mission in the army in 1858. While on duty 
as observer in 1863 during the American 
Civil War, he made his first ascent in a 
balloon. From that time, the idea of aerial 
navigation was continuous with him. He 
retired from the army in 1891 and devoted 
himself entirely to the realisation of his one 
idea. 
AIRSHIP 


In 1889 Count Zeppelin had submitted 
a memo to the King of Wurtenburg contain- 
ing the details of an airship. Governmental 
support did not however materiglise. In 
1898 Count Zeppelin organised a joint-stock 
company called the Actiengesellschaft Zur 
Forderung der Motor-luft-schiffahrt, which 
had for its objects ‘‘to experiment with, 
construct and navigate lighter-than-air 
craft ’’. The company started with a paid- 
up capital of the value of about ten lakhs of 
rupees. 

THE FIRST ZEPPELIN 

The first Zeppelin was sent on its first 
trial July 2, 1900, and attained a speed of 
8} miles. It contained 24 longitudinal 
aluminium girders and 16 transverse frames, 
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It carried 16 gas cells with a total capacity ° 


of 338,410 cubic feet. Two 16-horsepower 
gasoline motors were used to drive the craft. 
The success of this airship resulted in a 
marked change in the public and official 
attitude. 

LATER PROGRESS 


LZ-2 which was 414 ft. was set afloat 
November 30, 1905. LZ-3 was completed 
in 1907. The King of Wurtenburg now 
co-operated handsomely with him. LZ-4 
had motors of 110-horsepower and attained 
a speed of 29 miles. During the summer of 
1909, Count Zeppelin thought of the possi- 
bility of an expedition to the North Pole, 
but he did not pursue this idea. 

ZEPPELIN PASSENGER SERVICE 


In 1910 Count Zeppelin founded the Delag 
(Deutsche Luftschiffert Actiengesellschaft) 
as the first regularly organised commercial 
aerial transport company. The maiden 
flight was made June 22, 1910 in LZ-7, 
christened ‘‘ Deutchland ’’ and was piloted 
by the Count himself throughout its route of 
300 miles. The ship was elaborately fitted 
with cabin and restaurant facilities. During 
the first three years, the Delag Company 
carried 34,228 passengers. The number of 
flights was.1,587 and the number of hours of 
flight was 3,167. Up to 1913 Count Zeppelin 
had built a total of twenty-six airships, one 
half of which had been destroyed by one 
accident or another, yet amazingly without 


one fatality. 
Wark PERIOD 


The outbreak of the World War in 1914 
brought about a most intensive construc- 
tion of Zeppelins in Germany and elsewhere. 
Although they were much abused, they were 
invaluable as scouts for the navy. 

Count Zeppelin lived to see some ninety 
Zeppelins constructed and put to service. 
He died at Charletonburg, March 18, 1917. 


Allen, Joel Asaph (1838-1921) 


A. ALLEN, an American ornithologist, 

* was born in his father’s farm not far 
from Springfield, Mass., July 19, 1838. 
Only during the winter session could he be 
spared from farm work to attend the nearest 
school, a mile distant. At the age of fourteen 
he made his first collection of birds, which he 
described, attempted to draw and colour 
and even named totally in ignorance of the 
existence of published works. A little later 
a@ new world opened to him in the discovery 
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of the volumes of Wilson, Nuttall and others, 
which ied to his ambition, at the age of 
twenty, to write a history of the “ Birds of 
New England”. In 1861, he reluctantly 
sold his natural history collection in order to 
find money to go to Harvard University to 
study under the famous professor, Louis 
Agassiz. In 1865, he gained his first experi- 
ence of field-work by accompanying his 
professor in his expedition to Brazil. 
His CAREER 

He was soon elected as curator of birds in 
the Harvard Museum of Comparative 
Zoology. While in this post (1867-85) he 
showed unprecedented capacity as a collec- 
tor. With health impaired by long exposure 
in collecting expeditions, he devoted his 
time wholly to writing from 1876 to 1882. 
The result was The American bisons, living 
and extinct and History of North American 
pinnipeds. In 1885, he was appointed head 
of the department of birds and mammals of! 
the American Museum of Natural History. 
This post he held till a»few months before 
his death. 


His CONTRIBUTIONS 


During this period, several of the most 
talented naturalists of America came to 
work under him. Under his editorship, 
37 volumes of the Bulletin and 22 volumes 
of the Memoirs of the Museum were issued. 
The number of his own papers reached 198 
before 1900 and a few more were published 
in the present century. His first paper is 
dated 1864. It appeared in V. 4 of the 
Communications read before the Essex 
Institute, Salem. It was entitled Catalogue 
of the birds found at Springfield, Mass., with 
notes on their migrations, habits, etc., together 
with a list of those birds found in the State 
not yet observed at Springfield. 

His Honours 

Honours from American and foreign 
Societies came thick and fast. Humbard 
Scholarship from Harvard, the degree of 
Ph.D. from the University of Indiana, the 
Walker Grand Prize from the Boston 
Society of Natural History and the Linnean 
Society Medal from London were the chief 
among them. 

His enthusiasm for research led him 
constantly to over-tax his physical resources; 
yet in spite of a frail body he was actively 

ed in writing and research till within 
a few weeks of his death. 
Allen died August 29, 1921. 
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RESEARCH ITEMS 


Tobacco Leaf Curl in Northern India.— 
Owing to leaf curl disease, a serious menace to 
the growing of Cigarette tobacco in Northern 
India, the leaves become puckered and thickened 
with prominent veins and are rendered unfit 
for flue-curing in barns., While in normal years 
only about 5 per cent. of the plants are affected, 
entire fields are devastated during epitiemic 
a Paul and Tandon (Ind. J. Sci., 1937, 7) 

ve studied the incidence and epidemiology of 
the disease. They found that the time of sowing 
has an influence on the incidence of the disease, 
the early June planting being more affected than 
the late August planting, probably due to the 
activity of the insect vector during the monsoon 
months. Five types of leaf curl have been 
differentiated. Inoculation of healthy plants 
with juice from diseased plants always failed to 
eager infection, but the disease was transmitted 

y graft infection. 

Most of the experiments were carried out b 
the authors with the variety Pusa H. 142, whic 
was found to be less severely attacked than the 
American types, viz., Harrison ial and Casle. 
The removal of diseased plants early and re- 
ge egg with healthy ones is recommended 

y the authors who have recorded nineteen 
_ per cent. less disease in treated plots than in the 
untreated ones. The possibility of controlling 
leaf curl by spraying the nursery against the 
attack of the insect vector and by breeding 
resistant varieties is indicated. M. ILN 


The Artificial Colouring and Ripening of 
Fruits with Ethylene.—The Monthly Bulletin 
of Agricultural Science and Practice of the 
Institute of Agriculture for the month of 
March 1938, is a number of particular interest 
to the fruit industry, as it contains a 
comprehensive account of the use of ethylene 
gas in the artificial colouring, ripening and 
storage of fruits and vegetables. e history 
of this interesting process, the production 
and properties of ethylene, its iufluence on the 
biochemical process of maturation and on the 
different fruits and vegetables, the actual 
technique of using the gas, the various factors 
affecting the process such as the concentration 
of the gas, the temperature, moisture and venti- 
lation in the storage chambers, the time of 
storage, etc., together with a description of the 
methods as applied to the different fruits like 
bananas, citrus fruits, dates, apples, pears, melons, 
tomatoes and so on, are dealt with in all their 
essential aspects. An exhaustive list of references 
is also appended. It is interesting to recall that 
this method is only an extension of nature’s 
own process, for the discovery that ethylene 
is produced when fruits are stored and that 
it accelerates the ripening of the backward ones 
has been the starting point of all the later investi- 
gations that have led to its commercial application. 

The results of much experimental work show 
that independently of the factors temperature 
and relative humidity, the action of ethylene 
varies considerably according to the variety 
of the fruit and for the same variety according 
to the stage of its ripeness ; its action is however 
definite and unquestionable in. changing the 
green colour into yellow by the decomposition 


of the chlorophyll into colourless substances, 
a decomposition which enables the yellow pig- 
ments of the skin (carotins and xantophylls) 
to show up; the ethylene has no effect on these 
pigments. In the majority of fruits the ethylene 
accelerates to a more or less considerable degree 
the digestion of the starch and the formation 
of compound sugars; the inversion of sucrose 
into invert sugar, the removal of tannins; t 
digestion of the constituents of the cell walls— 
in fact the sum total of the ripening changes. 
The action on the acidity is however an ey * 
tion, as the change is not always uniform. 
much interest to India especially, is the finding 
that in regard to mangoes, oranges, papayas 
and bananas, the use of ethylene opens to these 
fruits a very extensive market, as it is possible 
to dispose of them in distant markets in perfect 
condition. Mangoes acquire a ri colour in 
3 or 4 days, and the quality of the fruit does not 
suffer. itrus fruits colour to perfection in 2} 
to 5 days and the method is specially valuable 
case of o s which are 
quality but are patchy or r in colour. 

we may remark, inchdontally, is a special draw- 
back of some of the important orange tracts 
at all seasons and of most orange groves in certain 
seasons. It is true that some primitive indigenous 
methods for colouring fruit are known and 
practised in our country but the use of these 
scientific methods under conditions capable 
of perfect control and the certainty of a uniform 
result open out a promising prospect for the 
fruit trade, as it will enable it to cater to distant 
and profitable markets. A. EY. 


Temperature and Locust Activity.—Mr. M. 
Hussein’s work, carried out in London and pub- 
ished in Cairo, on the effect of temperature on 
the activities of three species of locusts, viz., 
the African Migratory Locust, Locusta migratoria 
migratorioides, R. & F., the Desert Locust, 
Schistocerca gregaria, Forsk., and the Red Locust, 
Nomadacris septemfasciata Serv., constitutes the 
first comprehensive work on the subject under 
carefully contrclled laboratory conditions (Bull. 
Minisiry of Agriculture, Egypt, No. 184; Govt. 
Press, Bulaq, Cairo, 1937). Various stages of 
locusts were kept in chambers which were either 
gradually cooled or heated, and their behaviour 
noted. The author recognises eleven stages 
in their behaviour, ranging from Cold Stupor 
(stage 0) to Normal Activity (stage 5). Excite- 
ment (stage 7) and finally Heat Stupor (stage 10) 
beyond which (51-7-55-6° C.) death supervenes 
after very short exposures of 5-15 minutes. It 
is further recognised that three main factors govern 
the reaction of the individuals to temperature. 
These are: (i) Size of body and duration of 
exposure to the different temperatures; (ii) 
Length of period intervening from previous 
moult ; and (iii) state of sexual development of 
adults. Mr. Hussein’s contribution is not only of 
considerable theoretical interest but also of 
—_— import in locust control work since 
he broadcasting of poison-baits is best done 
shortly before the commencement of feeding 
in is largely by the 

mperature environment. ‘ 

M., L. Roonw. 
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Optical Quartz. 


ONE of the largest and finest quartz crystals 
ever to enter the United States went into 
the vaults of the Bausch & Lomb Optical Co. 
recently. Coming from the Province of Minas 
Geraes in Brazil, where it was brought by mule 

k from the diamond section of the Serra da 
Mantiqueira range, 1,500 miles from the coast, 
the huge crystal weighs sixty-three pounds and 
costs $18-00 per pound. Based on optical quality, 
experts believe that it surpasses any museum 
piece of this type in the country. 

Although quartz, a form of silica occurring in 
hexagonal crystals, is distributed throughout the 
world, no deposits of suitable optical qualit 
have been found in the United States. Brazil 
is the chief source of supply and Bausch & Lomb 
is the chief purchaser. 

The crystal is solid matter in its most perfectly 
developed and naturally organized condition. 
Its exterior is characterised by a form of extra- 
ordinarily regular geometrical design. The in- 
ternal structure is, likewise, so regular that the 
arrangement of the structural units, or chemical 
molecules, is precisely the same about one point 
as every other point. 


“If the growth of the crystal has been slow, 
urbed, and unrestricted in all directions,” 
says Fred C. Breuck, who has studied optical 
minerals for 25 years, ‘‘its external shape is that 
of a closed solid, the surface of which is entirely 
made up of numerous plane facets, or faces, 
meeting in straight edges, brilliantly smooth, as 
if highly polished. The arrangement of these 
facets, measured by their mutual inclinations, is 
characteristic of each crystal.” “‘Frequently’’, says 
Brueck, “‘ the facets — go but 
as highly polished as though done by a jeweller’s 
lapidary.’ 
ight is reflected and refracted through the 
crystal. Viewed in sunlight or bright artificial 
light, the scintillation of spectrum-coloured rays 
shows the beautiful properties of transparent 
crystal. 

Quartz is a uniaxial crystal—one with two 
different directions of refractive index—and the 
interference colors may be brought about ba the 

hase difference in of 

crystal may absor e componen' 
of white light, producing a definite color which 


not only gives color to the mineral, but also 
modifies the tone of interference colors by remo- 
ving from white light the components absorbed 
by the crystal. 

Since the phase difference between extra- 
ordinary and ordinary rays emerging from a uni- 
axial crystal depends on the length of path tra- 
versed—thickness of the quartz plate—and on 
the relative velocities of the two rays, and the 
relative velocities depend upon the character of 
the crystal and the direction in which the plate 
is cut from it, the interference color is related to 
the thickness of the plate. If the plate is not 
uniformly thick, it will show interference colors 
in different places. 

Crystals are found,” says Brueck, 
““ which are obviously of a composite character, 
or composed of more than a single crystal of the 
same substance, in which there are two, or even 
three, parts belonging to separate crystals, al- 
though mm are united in a definite and regular 
manner. heir twin nature is often betrayed by 
the presence of what are known as ‘ re-entrant 
angles,’ forming notches, arrowhead shapes, knee 
shapes and cruciform, or heart shapes. Fre- 
quently two or more individual crystals are so 
intimately blended that the appearance at first 
sight is that of a single individual crystal, a crystal 
of a higher degree of symmetry than a single 
crystal.” 

Brazilian crystals are characterised by a peculiar 
kind of interpenetration, ‘“twinning,’’ Brueck 
ae as he examines a slab of quartz under his 
polarizing microscope. ‘‘ There are two different 
crystals in this one block. One piece has a right- 
handed movement like a clock, while the other 
has a left-handed movement, counter-clockwise. 
The interpenetration here is but partial and the 
twin has the appearance of a mirror-imge, or 
reflection twin.” 

It. is Brueck’s jok to determine the optical 
axis of the crystal before it is cut, to detect 
flaws, and to extract the greatest proportion of 
usable crystal from the material. To do this, 
he uses plane polarised light, vibrating in a 
straight line, or circularly polarised light which 
vibrates in a circle, because the character of the 
crystal is more easily detected than in ordinary 
light. Quartz crystals exhibit, among other things, 
one set of concentric coloured circles, with a 
dark maltese cross extending across the field. 

Quartz crystals are used by Bausch & Lomb 
for lenses and prisms because of their high 
transparency and the superior resclution obtained 
with this material in the shorter wavelengths 
of light, such as the ultra-violet. The shorter 
the wavelength of light the greater the resolving 
power, disclosing more details in the structure 
under observation. 

Although the microscope is now equipped with 
special ultra-violet accessories, it is in spectro- 
graphs, spectrometers, and monochromators 
that the chief necessity for quartz optics exists. 

Biologists, cytologists and histologists benefit 
by the use of quartz accessories for the micro- 
scope because of the ability to differentiate better 
between various cell and tissue structures, while 
the spectroscopist utilises quartz instruments 
in elements whose identifying 
lines lie in the ultra-violet portion of the spectrum. 
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SCIENCE NOTES. 


The Goggle-eyed Fish or Mud-Skipper.—At 
the Ordinary Monthly Meeting of the Royal 
Asiatic Society of Bengal held at Calcutta, on 
Monday the 4th July, Dr. Baini Prashad exhibited 
the habitat group of the goggle-eyed fish or mud- 
skipper Periophthalmodon schlosseri (Pallas). 

““Gobies of the general Periophthalmodon and 
Periophthalmus represent in their habits, two of 
the most terrestrial types among fishes. They 
frequent the sea-shores and estuarine mud-flats 
of the Indo-Pacific Region, and are sometimes 
found considerably above the water-level, on aerial 
roots of plants and other objects that may be 
present in their habitat. : 

‘* The mud-skippers breathe atmospheric air 
direct, and their skin is especially modified for 
conserving moisture. Their eyes are well adapted 
for a sharp aerial vision, and they use their highly 
muscular pectoral fins for locomotion on land. 
They feed on small animals that are left stranded 
on the mud-flats by the receding tides. 

“‘ The exhibit shows a portion of the foreshore 
of Matlah at Port Canning. The dwarf Sundari 
shrubs (Avicennia officinalis L.) with their aerial 
roots form a characteristic feature of the habitat. 
The other noteworthy inhabitants of the mud- 
flats or of the associated saline pools are the Crabs, 
Varuna litterata (Fabricius) and Gelasimus annuli- 
pes Laterille and molluscs of the family Cerithi- 
idw”’. 

* * * 


The Statistical Year-Book for the Year 
Fasli 1344 (1935 A.D.) of H.E.H. the Nizam’s 
Government, Hyderabad.—(By Mazhar Husain, 
Director of Statistics._1937, pp. 800. Price Rs. 5.)- 
H.E.H. the Nizam’s Government deserve to be 
congratulated on the publication of this Y ear-Book 
which brings together in one compendious volume 
the statistics which heretofore were being published 
as parts of the reports of the different departments 
of Governments. The convenience of such a handy 
volume is obvious and we should heartily com- 
mend this idea for adoption by other Govern- 
ments in India. The Year-Book comprises both 
abstract and detailed statistics of the area and 
population, revenue and expenditure under land 
revenue, forests, customs, excise, mines, mints, 
post offices, public works and railways, admin- 
istrative statistical informations relating to the 
military, police, education, vital statistics, medical 
and other departments, agricultural statistics 
including meteorology, crop forecasts and live- 
stock and statistics of trade and industry in- 
cluding Banking and Co-operative Societies. 
Statistics are given for four years ending 1935, 
a feature which enables one to obtain an idea of 
the progress made from year to year. Special 
efforts are stated to have been made to make the 
statistics complete but in spite of such efforts 
the statistics are said to be incomplete. This 
and the fact that the present latest statistics 
themselves are quite three years old somewhat 
detract from the value of the publication. A 
useful feature of the agricultural statistics, we 
are glad to note, is the districtwar total yield 
of the different crops which are given side by 
side with the acreages. The book is a mine of 


statistical information relating to the Hyderabad 
State brought together in a single barca a 


Solar Observatory, Kodaikanal.—Consider- 
able increase in all forms of solar activity is 
recorded in the Report for 1937 of the Govern- 
ment of India Solar Observatory at Kodikanal. 

Compared with 1936 the mean daily numbers 
of sunspots showed an increase of 41 per cent. 
The number of new groups observed was 34 per 
cent. more than in 1936. There were no days on 
— the sun was found to be free from these 
spots. 
Weather conditions were slightly more favour- 
able for solar observations than during the 
previous year. 

A further study of high dispersion spectro- 
grams of the chromosphere and prominences 
without an eclipse has revealed the presence of 
oxygen in prominences. 

Photometric work on the intensities and con- 
tours of selected Fraunhofer lines in the red has 
been continued with the grating spectrograph. 
Work on a systematic study of the line contours 
in different points of the sun’s disc has been 
begun using a 13-foot prism spectrograph and 
monochromator constructed for the purpose. 

The Observatory has continued to extend its 
co-operation in working out the programme of 
the International Astronomical Union and has 
been keeping in touch with the work of solar 
observatories abroad. 

The measurements of the photographs of the 
total eclipse of the sun on 19th June, 1936, taken 
by the previous Director who was deputed by 
the Government of India to Japan for observing 
the eclipse, have been completed and the results 
have been published. 

The Report contains a number of interesting 
details of a technical nature. 

* * * 

The Indian Association for the Cultivation 
of Science.—The Annual Report of the Associa- 
tion for the year 1937, just issued, shows that 
during the year a number of investigations bear- 
ing on the magnetic studies on organic crystals, 
graphite and paramagnetic crystals, X-ray analy- 
sis of crystal structure, magnetic properties of 
mixed Tutton salts and the directional properties 
in the fluorescence of aromatic molecules, were 
carried out under the auspices of the Association 
by Prof. K. S. Krishnan, Mahendralal Sircar 
Professor of Physics, and his associates, 

43 Papers were published in the Indian Journal 
of Physics and Proceedings of the Indian Asso- 
ciation for the Cultivation of Science, during the 


ear, 
. The Government of India renewed their annual 
grant of Rs. 18,000 for the year 1937-38, and 
haye generously restored the 10 per cent. cut for 
the year 1938-39. During the year, Sir James 
H, Jeans, D.8c., F.R.8S., Dr, F, . Aston, D.8c., 
F.R.8., Sir Arthur Hill, D.8c., F.R.8., Sir Lewis L. 
Fermor, D.8c., F.R.8., and Prof, J. E. Lennard 
Jones, D.8¢., F.R.8., addressed the Association. 
Mr, Santilal Banerjee, M.sc., a research scholar 
of this Association, has been awarded the 
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Dr. Sircar Research Medal and also the Jatindra 
Chandra Prize. The Nikunja Garabini Prize has 
been awarded to Mr. Asutosh Mookerjee, M.Sc.» 


a research worker of the Association. 
* 


The Industrial and News Edition of the 
Journal of the Indian Chemical Society, Vol. I, 
Nos. 1 and 2 published under the joint auspices 
of the Indian Chemical Society and the Institu- 
tion of Chemists (India), has just reached our 
hands. The number before us covers 82 pages 
and contains original contributions bearing on lac, 
textiles, coal and food industries. The finding 
that the kernel fats and oils from the seeds 
of the Lauracea family contain 70-96 og cent. 
of lauric acid, has rendered possible the use of 
these oils as raw materials in the manufacture 
of sodium lauryl sulphate, which finds extensive 
application as a detergent. A valuable contribu- 
tion bearing on this subject has been contributed by 
Dr. 8S. V. Puntambekar. From the results of the 
chemical examination of 8 samples of Indian coal, 
Roy, De and Guha suggest that the coals from 
the series classified as Desherghur group, Poniati 
group, Kajore-Jambad group and Saltore seam 
are fairly suitable for low temperature carbonisa- 
tion, as the yields of tar obtained per ton of coal, 
are considerable. The other contributions include 
“Bleaching of Lac,” by N. N. Murthy, “Mineral 
Elements in Nutrition,’”’ by U. P. Basu, “ Estima- 
tion of Dye Absorption of Indian Cottons” by 
Nazir Ahmad and D. L. Sen, “Indian Coal for the 
Manufacture of White Portland Cement” by M. R. 
Mandlekar, “‘Oxycellulose and Hydrocellulose”’ by 
R. B. Forster, S. M. Kaji and K. Venkataraman 
and a ‘*Note on the Products from Citrus Fruits” 
by J. L. Sarin. Other features of the Journal in- 
clude, Technical and Research Notes, Notes and 
News, Reviews and Indian Patent Literature. 
The get-up of the Journal is good, and if the 
present standard is maintained, its future is 
assured. 

* * 

A review of the development and progress in 
the plastics industry with brief descriptions of 
natural and synthetic binders, moulding equip- 
ment and the production and uses of plastics 
has recently been published. (‘‘ Plastics,” by 
S. Ranganathan and I{. K. Sen, Reprinted for the 
Proceedings of the Institution of Chemists, India). 
There are a number of plates illustrating the 
machinery and finished articles, 

A perusal of this pamphlet will help even a 
layman to get an idea of the present-day plastics. 

* * * 


The Morgan Rotary Retort.—The report of 
the test by the Director of Fuel Research, on 
the Morgan Rotary Retort installed at Rodridge 
Hall, near Wingate (County Durham), has bo 
been issued (H. M. Stationery Office, London, 

p. iv + 22, price 10 sh, net, post free). ‘‘The 
Jepartment of Scientific and Industrial Research 
has been empowered by the Government to test 
low-temperature carbonisation plants at the 
Public expense, subject to certain conditions. 
The object of these tests is to place in the hands of 
those interested, accurate technical data on the 
quality and quantity of the yields, the t h- 
put of the plant, the working temperatures, etc., 
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and the general ease of working. No attempt is 
made to pronounce on the commercial possibili- 
ties of the plant, for these can only be judged 
after working a plant under a steady load for 
a long period and in the light of complete know- 
ledge of local conditions of prices, markets and 
labour costs. 

The present report, the sixteenth of the series, 
describes a test carried out by the Staff from the 
Fuel Research Station on the Morgan Rotary 
Retort installed at Rodridge Hall, near Wingate, 
Co. Durham. The plant is of intermediate size, 
dealing with a throughput of about 4-6 tons of 
coal per day. Although not intended for com- 
mercial operation, it is considered to be large 
enough to yield data capable of being interpreted 
directly in terms of a commercial-scale unit deal- 
ing with about 30 tons per day. The process 
consists in carbonising the coal by mixing it in a 
rotating retort with a charge of red-hot coke. 

Following a detailed account of the design and 
operation of the plant, the report describes the 
arrangements made for measuring and sampling 
the raw materials and products, and for conduct- 
ing the test. Each product was subjected to a 
detailed examination, the results of which are 
given, and the report concludes with some general 
observations on the operation of the plant and of 
the difficulties encountered.” 

> > 


The Mount Everest Expedition.—The fifth 
attempt to reach the Everest was abandoned 
owing to heavy snow on the Himalayas. The 
Expedition reached a height of 27,200 feet, via the 
west side of Rongbuk. 

Full details of the progress of the Expedition 
are available from the despatches of Mr. Tilman, 
the leader of the Expedition, to the “Hindu” (July 
4th). ‘The party left Gongtok on March 4, reach- 
ed Rongbuk on April 6 and occupied the base 
camp on April 10. After reaching Camp III 
on April 25, some members of the party explored 
the North Col Slopes. The party had to descend 
to Kharta (11,000 ft.) and spend a few days there 
as the members were suffering from coughs, 
colds and sore throats. Camp III was i 
reached on May 18, and Camp IV on May 24. 
Camp V was established on 6th June and on the 
next day the expeditionists reached the next 
camp (27,200 ft.). Attempts to proceed higher 
were frustrated due to thigh-deep powder 
snow on the edges. A second futile attempt was 
made to climb the heights on the llth. The 
Expedition had, however, the distinction of 
reaching 27,300 feet under monsoon conditions, 
a record, of which the veteran mountaineers can 
be proud. 

The suggestion that a small party of mountain- 
eers should make an attempt every year in May 
has been made by Mr. Tilman, and the hope 
expressed, that a favourable season will occur, 
sooner or later, which will enable the conquest of 
the Everest. 


Vitamin Nomenclature.—At the Fifth Annual 
Meeting of the American Institute of Nutrition, 
held in Baltimore on March 30, 1938, the Com- 
mittee on Vitamin Nomenclature reported >— 

“ The term Vitamin F has been used im various 
ways in the past but recently has come into 
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widespread use in promoting the sale of linseed oil 
and products alleged to contain the so-called‘ essen- 
tial fatty acids’. A group of biochemists inter- 
ested in fat metabolism gave consideration to 
this matter during our last meeting. They for- 
warded to this Committee their recommendaticn 
that the term ‘ Vitamin F’ should not be used 
in referring to linoleic or linolenic acids, or the 
so-called ‘essential fatty acids’. Your committee 
is in accord with these views. It is recommended 
that the term ‘Vitamin F’ should not be used in 
referring to linoleic or linolenic acids or any fatty 
acids or mixtures of fatty acids ”’. 

The term Riboflavin was formally adopted for 
the compound identified as 6, 7 dimethyl-9 (d- 
ribityl) isoalloxazine in place of the term Vitamin 
B, or Vitamin G. The term Riboflavin was 
approved at the last session but final adoption 
was withheld until the opinion of other groups 
had been ascertained. No definite objections 
having been received for this proposal, the term 
Riboflavin was formally adopted. 


Vitamin E.—In a communication appearing 
in Nature (June 11, 1938, p. 1057) P. Karrer 
and Co-workers have reported the synthesis of 
a-Tocopherol (Vitamin E). The reaction of 
phytyl bromide with trimethyl-hydroquinone 
gives the racemic form of a-tocopherol, which 
can be resolved into its optically active forms 
by means of brom-camphor sulphonic acid. 
Biological tests with this synthetic product 
gave excellent vitamin E activity. 

* * 


Professor B. S. Madhava Rao, D.Sc.—We 
congratulate Prof. B. S. Madhava Rao on the 
recent academic distinction of the D.Sc. degree 
being conferred upon him by the Calcutta Uni- 
versity. Prof. Madhava Rao’s contributions in 
the field of Pure and Applied Mathematics are 
well known and most of them have received the 
warmest acclamation of European and American 
scientists. The University of Mysore, to which 
Prof. Madhava Rao and Dr. Ramaswamy belong, 
must be gratified that two of their young pro- 
fessors have received academic recognition of their 
researches. 


Dr. K. L. Ramaswamy, D.Sc.—The degree of 
Doctor of Science, has been conferred on Mr. K. L. 
Ramaswamy, M.sc., by the Madras University, 
in consideration of his thesis entitled ‘“‘ Studies in 
the Electrical and Optical Polarisabilities of Gases 
and Vapours”’. Dr. Ramaswamy is a student of 
Prof. H. E. Watson, and several papers on di- 
electric constants of gases either by himself or in 
collaboration with Prof. Watson, have appeared 
in the Proceedings of the Royal Society. We have 
eget in offering our felicitations to him on 

he distinction conferred on him. 


Dr. L.S. Ramaswamy, D.Sc.—We have pleasure 
in offering our felicitations to Dr. L. S. Rama- 
swamy, Department of Zoology, University of 
Mysore, on his receiving the D.Sc. degree of the 
Madras University. Dr. Ramaswamy is well- 
known as a keen and industrious research worker 
and his numerous papers published both in India 
and abroad have won for him the warm a precia- 
tion of those competent to judge his work. The 
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award of the D.Sc. degree was made on his thesis 
“Contributions to Our Knowledge of the Craneal 
Osteology of Anvra”. We hope that Dr. Rama- 
swamy, who is still young and energetic, will fur- 
ther extend his researches and receive brighter 
honours. 

* * * 

Dr. R. S. Krishnan, D.Sc., a research student 
attached to the Raman Physics Laboratory of 
the Indian Institute of Science, has been awarded 
the 1851 Exhibition Scholarship for prosecution 
of further investigations in England. Dr. R. S. 
Krishnan’s published works have already attracted 
great attention, and recently he received the 
D.Sc. degree of the Madras University. This is 
the second time that the Exhibition Scholarship 
comes to the Physics Laboratory of the Indian 
Institute of Science. Mr. N. S. Nagendra Nath 
was the first recipient of the Scholarship. His 
outstanding work received wide-spread recognition 
very early and his researches in the University 
of Cambridge have earned for him the reputation 
of being one of the foremost Theoretical Physicists 
from India. While congratulating Dr. Krishnan, 
we express the hope that he, in conjunction with 
Mr. Nagendra Nath will, by their researches, 
justify the demand of India for more scholarships 
being awarded to deserving young scientists. 
The award of the Scholarship on two distinct 
occasions to the same department is certainly a 
unique feature in the history of the Indian Insti- 
tute of Science. 


The Science Scholarships Committee of the 
Royal Commission for the Exhibition of 1851, 
has, on the recommendation of the University of 
Madras, awarded a similar Scholarship to 
Dr. N. K. Panikkar, M.A., D.Sc., a distinguish- 
ed graduate of the Madras University for research 
in Zoology at the Marine Biological Laboratory 
at Plymouth. 

* * 

Benares Hindu University.—<According to a 
United Press message, H. H. the Maharaja of 
Balarampur has donated Rs. 75,00€ to the Uni- 
versity. 

* * * 

University of Travancore.—Dipioma courses 
in Textile Technology and Textile Chemistry and 
certificate courses in (a) weaving, (5) bleaching, 
dyeing, printing and finishing, (c) embroidery, 
needlework and knitting and (d) carpet-making, 
coir-weaving, havé been started from the com- 
mencement of the current academic year. The 
Diploma course in Textile Technology and Textile 
Chemistry extends over S years. 


Announcements. 


Prize for Improvements in Agricultural 
Implements or Machines.—In order to en- 
courage inventors to improve existing implements 
of cultivation and to design new implements and 
machines better suited to Punjab conditions and 
within the power of the average cultivator to 
purchase, the Punjab Government have decided 
to institute a scheme of prizes. Each year 
during the scheme, applications will be invited 
for a suitable design of a particular improved 
agricultural implement or machine. These prizes 
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will be open to all irrespective of nationality. 
Government servants can compete subject to the 
consent of the Government under whom they are 
employed. 

During the current year a prize of Rs. 3,000 
is offered for a suitable design for a bullock-drawn 
cultivator. The implement must be simple in 
design, cheap in cost, so as to be within the pur- 
chasing power of an average cultivator ; capable 
of repairs by an average village blacksmith ; 
efficient in stirring up fallow land quickly after 
rain or irrigation, in order to conserve the maxi- 
mum amount of moisture in the soil, and suitable 
for the inter-cultivation of crops sown in lines. 

The cost of manufacturing the cultivator must 
not exceed Rs. 15. 

Competitors must submit applications setting 
forth the advantages claimed for their respective 
designs and accompanied by scale drawings and 
specifications, which must be sufficiently com- 
plete in all details to enable a manufacturer to 
make the implement. 

The applications will be examined by an Expert 
Committee, which will select for manufacture for 
trial purposes designs which held promise of 
sufficient merit. Applicants whose designs are so 
selected will be required to deliver the implement 
in complete working order at Lyallpur or else- 
where in the Punjab within one month of receipt 
of instructions. Actual pocket expenses up to 
a maximum of Rs. 50 will be allowed. The 
award of the Committee will be final. 

The entry, for which the prize is awarded, will 
become the sole property of the Punjab Govern- 
ment, which also reserves the right to postpone or 
withhold the award of the prize if no entry of 
sufficient merit is received. 

Applications, complete in all respects, must 
reach the Director of Agriculture, Punjab, Lahore, 
by 31st October 1938, at the latest. 


The Third International Congress for the 
Study of Goitre will be held on September 13-14 
at Washington, when the following subjects will 
be discussed: (1) endemic goitre, cretinism and 
myxcedema; (2) thyroid gland and metabolism, 
nutrition and endocrine glands ; (3) hyperthyroid- 
ism. Further information can be obtained from 
Dr. Allen Graham, 2020 East 92nd Street, 
Cleveland, Ohio, U.S.A. 


The Sixteenth International Congress of 
Physiology wi held at Zurich on August 
14-18 under the presidency of Prof. W. R. Hess. 
It will consist of six sections devoted respectively 
to general and comparative physiology, bio- 
physics, bio-chemistry, applied physiology (work, 
sport and aviation), psychophysiology and pharma- 
cology. Further information can be obtained 
from Prof. E. Rottlin, Sonnenweg 6, Basel, 
Switzerland. 


The attention of our readers is invited to the 
following advertisements appearing in this issue 
of Current Seience :— 

1. Director, Indian Institute of Science, 
Bangalore. Salary: not exceeding Ks. 2,000 


r mensem. Last date for application: 15th 

tember 1938. 

. Professor of Chemical Technology, the 
University of Bombay. Salary : Rs. 800-50-1,000. 
Last date for application : 15th August 1938. 


We acknowledge with thanks, receipt of the 
following :— 
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Society, ”’ Vol. 19, Nos. 2, 3 and 4. 

“ Review of Applied Mycology,”’ Vol. 17, No. 5. 

‘* American Museum of Natural History,” 
Vol. 41, No. 5; Vol. 42, No. 1. 
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‘Experiment Station Record,’’ Vol. 78, No. 5. 
co — ions of the Faraday Society,” Vol. 34, 


‘* Indian Forester,” Vol. 64, No. 7. 
“ University of Illinois Bulletin,’ Vol. 35, 
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ACADEMIES AND SOCIETIES. 


Indian Academy of Sciences: 


June 1938. SECTION A.—K. C. Panpya 
and T. Soput: The Condensation of 
Aldehydes with Amides—Part I. The Conden- 
sation of Salicylaldehyde—It is found that 
the catalytic influence of a base promotes the 
reaction better and gives a purer product. 
R. K. MEHRA AND K. C. PANDYA: Co ‘ion 
of Malonanilic Acid with Aromatic Aldehydes.— 

sing only a trace of oe or piperidine gives 
a better yield. R.K.MEnHRA AND K. C. PANDYA: 
The Condensation of Aldehydes with Amides.— 
Part II. The Condensation of Cinnamaldehyde.— 
The presence of the base does not very much 
affect the yield. The product in all cases is the 
Cinnamalidenbisamide. K.C. PANDYA AND T. 
Sopu1t. The Condensation of Aldehydes with 
Malonic Acid inthe Presence of Organic Bases. Part 
X. The Condensation of 2: 4-Resorcylaldehyde.— 
Umbelliferon or Umbellic Acid is obtained 
according to conditions. A trace of pyridine 
gives a better yield. D. K. JAIN AND R. R. 
AGARWAL: On the Amylase from the Indian Water 
Chestnut (Trapa bispinosa Rowxb.)}—Part II. Studies 
with the Purified Powdered Form of the Enzyme.— 
The course of the action of the enzyme on starch 
has been studied. H. Gupta: A Generalisation 
of Leudesdorf’s Theorem. T. S. SURATKAR, 
S. M. MEHTA AND MATA PRASAD: A Study of the 
Systems CuSO,-NiSO ,-H,0-and CuSO,-CoSO,-H,0. 
K. S. K. IyvYENGAR: On Linear Transformations 
of Bounded Sequences.—I. L. S. HEBLE AND 
T. S. WHEELER: Kinetics of the Reaction between 
Benzyl Chloride and Formic Acid.—The velocity 
of the reaction decreases with increase in con- 
centration of benzyl chloride in formic acid and 
is much slower than that calculated from the 
observed heat of activation. 


June 1938. SECTION B.—Husarn 
Four Cases of Abnormalities in the Blood Vascular 
System of the Common Indian Frog (Rana tigrina 
Daud.).—¥or the first time abnormalities in the 
anterior venous and the arterial system have been 
recorded in the common Indian frog. Three 
explanations for the abnormal post-caval vein 
have been put forward on ontogenetic grounds. 
G. N. RANGASWAMI AYYANGAR, V. PANDURANGA 
Rao AND B.W. X. Ponnatya: Studies in Sorghum: 
The Non-Auriculate and E-Ligulate Condition.— 
With the suppression of the auricle and ligule 
there is an absence of the pulvinus and a shorten- 
ing of the spikelet-free area in the panicle branches 
and branchlets. This leads to a choking over- 
crowding of the spikelets on the earhead and con- 
sequent risk of sterility. In highly evolved 
sorghums with auricle and ligule the presence of 
the pulvinus and pushing away of the grain- 
bearing area from the central axis have resulted 


in producing an economic earhead. M. , 
CHERIAN AND MOHAMED BASHEER: Brachymeria 
excarinata, Gahan (Family Chalcididw) a Pupal 
Parasite of Plutella maculipennis, Curtis, in South 
India.—An account of the pupal parasite of the 
Diamond-back moth. G. W. CHIPLONKER: Rhyn- 
chonellids from the Bagh Beds.—A critical exami- 
nation of the Rhynchonellids from the neighbour- 
hood of Chirakhan (Indore State) with a view to 
studying their phylogeny. B. THIRUMALACHAR: 
On Certain Double Monstrosities of Gambusia.— 
A brief description of the occurrence of double 
monstrosities in viviparous fish. M. ABDUSSALAM : 
On a New Nematode Parasite of the Himalayan 
Flying Squirrel (Pteromys inornatus Geoffroy). 


Indian Association for the Cultivation 
of Science: ( Proceedings, Vol. XXI, Part II). 

April 1938.—K. BANERJEE AND A. HAQUE: 
Structure of Aromatic Compounds, Part III,— 
Benzophenone. U. K. Bose: Cathodic Sputter- 
ing. M. Raziuppin On the Theory 
of a Non-linear Partial Differential Equation 
of the Elliptic Parabolic Type. 8S. N. Bose: 

n the Total Reflection of Electromagnetic Waves 
in the Ionosphere. S. C. SIRKAR AND J. GUPTA: 
On the Heat Capacities of a Few Crystals at Low 
Temperatures. 


Indian Chemical Society : 

April 1938.—SHRIDHAR SARVOTTAM JOSHI, 
DusHYANT NARASINGASA SOLANKI AND T. VY. 
SusBA Rao: Influence of Non-electrolytes on the 
Cathode Efficiency of Copper Depositi SHRI- 
DHAR SARVOTTAM JOSHI AND S. PADMANABHAN : 
Studies of Some Physico-Chemical Factors in the 
Electrodeposition of Silver. M. N. Rupra: 
Studies in Vitmain C, Part V.—The Vitamin C 
Content of Some Germinated Cereals and Pulses. 
K. AswatH NARAIN Rao AND P. R. VENKATA 
RaMAN: TIsomeric Triazocinnamic Acids 
Related Compounds. S. K. MITRa: 

Esters, Part VII.—Thio-thiol Estimation. 
NRIPENDRA NATH CHATTERJEE: A New Synthetic 
Route to Polycylcic Hydroaromatic Compounds, 
Synthesis of 2:3 Benz-bicyclo (0:3: 3)-octene. 
Benart Lat AND H. KRati: The Phenyl- 
thiocarbamides—A Contribution to the Study of the 
Triad N C S—Part VI. Action of Nitrous Acid 
on a Methylphenylthiocarbamide. KUNJ BEHARI 
Lat AND H. KRALL: The Phenylthiocarbamide— 
A Contribution to the Study of the Triad N C 8. 
Part VII—A Reinvestigation of the Extent of Some 
Hydrolytic Decompositions of Phenylthiocarbamide. 
Reactions of sodium ethoxide on phenylthiocarbamide 
and of acetic anhydride and Hydrolytic Agents 
on aa- and a-Methylphenylthiocarbamides. G. P. 
Dyes Derived from Thiohydantoin— 
‘art 


Erratum. 


Vol. VI, No. 12, June 1938, contribution entitled ‘““Production and Measurement of 
Low Temperatures ”, page 591, equation (3) 
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